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TITLE OF THE INVENTION 

DIHYDROXYPYRIMIDINE CARBOXAMIDE INHIBITORS OF HTV 
INTEGRASE 

5 FIELD OF THE INVENTION 

The present invention is directed to 5,6-dihydroxypyrimidine^4- 
carboxamides and pharmaceutically acceptable salts thereof, their synthesis, and their 
use as inhibitors of the HIV integrase enzyme. The compounds and pharmaceutically 
acceptable salts thereof of the present invention are useful for preventing or treating 

10 infection by HIV and for Heating or delaying the onset of AIDS- 
BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is 
the etiological agent of the complex disease that includes progressive destruction 

15 of the immune system (acquired immune deficiency syndrome; ADDS) and 
degeneration of the central and peripheral nervous system. This virus was 
previously known as LAV, HTLV-DI, or ARV. A common feature of retrovirus 
replication is the insertion by virally-encoded integrase of pro viral DNA into the 
host cell genome, a required step in HTV replication in human T-lymphoid and 

20 monocytoid cells. Integration is believed to be mediated by integrase in three 
steps: assembly of a stable nucleoprotein complex with viral DNA sequences; 
cleavage of two nucleotides from the 3* termini of the linear proviral DNA; 
covalent joining of the recessed 3 * OH termini of the proviral DNA at a staggered 
cut made at the host target ate. The fourth step in the process, repair synthesis of 

25 the resultant gap, may be accomplished by cellular enzymes. 

Nucleotide sequencing of HIV shows the presence of a pol gene in 
one open reading frame [Ratner, L et al., Nature, 3 13, 277(1985)]. Amino acid 
sequence homology provides evidence that the pol sequence encodes reverse 
transcriptase, integrase and an HTV protease [Toh, EL et al., EMBO J. 4, 1267 

30 (1985); Power, MID. et al., Science, 231, 1567 (1986); Pearl, L.EL et al., Nature, 
329, 351 (1987)]. All three enzymes have been shown to be essential for the 
replication of HIV. 

It is known that some antiviral compounds which act as inhibitors 
of HIV replication are effective agents in the treatment of AIDS and similar 

35 . diseases, including reverse transcriptase inhibitors such as azidothyrnidine (AZT) 
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and ef aviienz and protease inhbitors such as indinavir and neffinavir. The 
compounds of this invention are inhibitors of HIV integrase and inhibitors of HIV 
replication. The inhibition of integrase in vitro and HTV replication in cells is a 
direct result of inhibiting the strand transfer reaction catalyzed by the recombinant 
5 integrase in vitro in HTV infected cells. The particular advantage of the present 
invention is highly specific inhibition of HTV integrase and HTV replication. 

SUMMARY OF THE INVENTION 

The present invention is directed to novel dibydroxypyrimidine 

10 caiboxamides. These compounds are useful in the inhibition of HIV integrase, the 
prevention of infection by HTV, the treatment of infection by HTV and in the 
prevention, treatment, and delay in the onset of AIDS, either as compounds or their 
phannaceutically acceptable salts or hydrates (when appropriate), or as 
pharmaceutical composition ingredients, whether or not in combination with other 

15 HTV/AIDS antivirals, anti-infectives, immunomodulators, antibiotics or vaccines. 
More particularly, the present invention includes a compound of Formula (I): 




wherein 
20 Rl is 

(1) -H, 

(2) -Cl-6 alkyl, which is optionally substituted with one or more 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci^ alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra <X>2^, -SRa 

25 -S(=0)R a , ^N(RaRb), -C(=O>C0-6 aIkyl-N(RaRb), 

N(Ra>C(=O)-C0-6 alkyl-N(RbRC), -S02R a , -N(Ra)S02R b , 

NR" 

R I 

-S02N(R a R°), -N(R a )-C(=0)Rh, R° 
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-N(Ra)C(=0)N(RbRc), -N(Ra)G(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 

(3) -O-Cl-6 alkyl, which is optionally substituted wilh one or mote 

substituents each of which is independently halogen, -OH, -CN, 
5 -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -C(=0)Ra, -CpiRa, -SR a , 

-S(=0)Ra, -N(RaRb), -C(=O)-C0-6 aIkyl-N(RaRb), 
N(Ra)^(==0>Q)-6 aIkyl-N(RbRC), -sc>2Ra, -N(Ra)S02Rb, 
-SQ2N(RaRb), or -N(Ra>C(Rb)=o, 

(4) -Rk, 

10 (5) -Cl-6 alkyl-Rk, wherein the alkyl is optionally substituted with one or 

more substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-6 alkyl, -O-Cl-6 haloalkyl, -N(RaRb), -N(Ra)C02Rb, 

-NCRa)C^^)-Q)-6 alkyl-N(RbRc), or -N(Ra)-C2_6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(Ra), 
15 (6) -C2-5 alkenyl-Rk, 

(7) -C2-5 alkynyl-Rk, 

(8) -Co-6 aIkyl-O-Co-6 alkyl-Rk 

(9) -Co-6 alkyl-S(O)n-C0-6 alkyl-Rk 

(10) -O-C1-6 alkyl-ORk, 

20 (11) -O-Ci-6 alkyl-O-Ci-6 alkyl-Rk, 

(12) -0-Ci_6^Ikyl-S(0)nR k , 

(13) -Co-6alkyl-N(Ra)-Rk, 

(14) -Co-6 aIkyl-N(Ra)-Ci-6 alkyl-Rk, 

(15) -Co^ alkyl-N(Ra)-Ci^ alkyl-ORk, 
25 (16) -Co-6 alkyl-C(=0)-Rk 

(17) -Co-6 alkyl-C(=O)N(Ra)-C0-6 alkyl-Rk, 

(18) -Co^ alkyl-N(Ra)C(==0)-Co-6 alkyl-Rk, 

(19) -Co-6 alkyl-N(Ra)C(==O)-O-C0-6 alkyl-Rk, 

(20) -Ci_6 alkyl which is: 

30 (i) substituted with aryl or -O-aryl, wherein the aryl is optionally 

substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Ci_6 alkyl-ORa, 
-Ci_6 haloalkyl, -O-Ci-6 alky}, -O-C 1-6 haloalkyl, 
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methylenedioxy attached to two adjacent carbon atoms, or aryl, 
or 

(ii) substituted with -Rk -Ci-6 alkyl-Rk, -N(Ra)^(=dO)-C(HS 
alkyl-Rk -Co-6 alkyi-N(Ra>C0-6 alkyl-R* -Q>-6 

5 alkyl-O-Co-6 alkyi-Rk or -Co-6 alkyl-N(RaK:(=<))-Co^ 

alkyI-Rk ; and 

(iii) optionally substituted with one or more substituents each of 
which is independently halogen, -OH, -CN, -O-Ci-6 alkyl, 
-O-Ci^ haloalkyl, or -N(RaRb), OT 

10 (21) -Cl-6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 

selected from the group consisting of -N(R a )C(=0)Rk and 
-N(Ra)Ci^alkyl-Rk* 

R2 is -H ot -Cl-6 alkyl which is optionally substituted with one or more substituents 
15 each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -O-Ci-6 alkyl, 

20 (5) -O-Ci-6 haloalkyl, 

(6) -C(=0)Ra, 

(7) -C02R a , 

(8) -SRa, 

(9) -S(=0)Ra 
25 (10) -N(R a Rb), 

(11) -C(=0)N(RaRb), 

(12) -N(R*yC(=0)-Ci-6 alkyl-N(Rl>RC), 

(13) -S02R a , 

(14) -N(Ra)S02Rl>, 
30 (15) -S02N(RaRb), 

(16) ~N(Ra>C(Rb>=0, 

(17) -C3-8 cycloalkyl, 

(18) aryl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Cl-6 
35 alkyl, -Ci_£ haloalkyl, -0-Ci_6 alkyl, -O-Cl-6 haloalkyl, 
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-Co-6 alkyI-N(R a Rb), or -Cl-6 alkyl substituted with a 5- 
or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S; 
wherein the saturated heterocyclic ring is optionally 
5 substituted with from 1 to 3 substituents each of which is 

independently -Cl-6 aDcyl, oxo, or a 5- or 6-membered 

hctcroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N,0 and S; or 
(19) a 5- to 8-membered monocyclic heterocycle which is saturated 
10 or unsaturated and contains from 1 to 4 heteroatoms 

independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with one or more 
substituents each of which is independently alkyl, 
-O-Ci^ alkyl, oxo, phenyl, or naphthyl; 

15 

R3 is -H or -Ci~6 alkyl; 
R 4 is 

(1) H, 

20 (2) Ci_6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
0-Ci^6 alkyl, -O-Ci-6 haloalkyl, -NO2, -N(R3Rb) > -C(=0)Ra, 
-CQ2R a , -SR a , -S(=0)R a , -S02R a , or -N(Ra)C02R^, 
(3) Ci_6 alkyl which is optionally substituted with one or more 

25 substituents each of which is independently halogen, -OH, or 

O-C1-4 alkyl, and which is substituted with 1 or 2 substituents 

each of which is independently: 
0) C3-8 cycloalkyl, 

(ii) aryl, 

30 (iii) a fused bicyclic carbocycle consisting of a 

benzene ring fused to a C5J7 cycloalkyl, 

(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 



-5- 



WO 03/035076 



PCT/GB02/04742 



(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused tricyclic heterocycle 
5 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 
wherein at least one of the rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyl optionally substituted with aryl, 

10 (6) aryl, 

(7) a fused bicyclic caibocycle consisting of a benzene ring fused 
to a G5-7 cycloalkyl, 

(8) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

15 (9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 
20 wherein 

each aiyl in (3)<ii) or the aryl (4), (5) or (6) or each fused 
carbocycle in (3)(iii) or the fused caibocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Cl-6 alkyl-OR a -Ci-6 
25 haloalkyl, alkyl, -O-Cl-6 haloalkyl, -CN, -NO2, -N(RaRb), 

-C1-6 alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra, -C02R a -Cl-6 
alkyl-CX>2R a , -OC02R a » -SR a , -S(=0)R a , -S02R a » -N(Ra)S02R b , 
-S02N(R a Rb), -N(R a )C*=0)Rb -N(R a XX>2R b ^1-6 
alkyl-N(R a )(X>2JR b , 

30 wherein het is a 5- or 6-membered heteroaromatic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Cl-6 alkyl, 
-Ci-6 haloalkyl, -O-Cl-6 alkyl, -0-Cl^6 haloalkyl, oxo, or -C02R a ; 
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each saturated heterocyclic ring in (3)(iv) or the 
saturated heterocyclic ring in (8) is optionally substituted with 
one or more substituents each of which is independently 
halogen, -Cl-6 alkyl, -Cl-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
5 haloalkyl, oxo, aryi, or a 5- or 6-membeied heteroaromatic ring 

containing from 1 to 4 hetcroatoms independently selected 
from N, O and S; and 

each heteroaromatic ring in (3)(v) or the heteioaromatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or the 
10 fused bicyclic heterocycle in (10) is optionally substituted with 

one or more substituents each of which is independently 
halogen, -Cl-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or -Cl-6 alkyl-aryl; 

15 or alternatively R3 and R 4 together with the N to which both are attached form a C3-.7 
azacycloalkyl which is optionally substituted with one or more substituents each of 
which is independently -Cl-6 alkyl or oxo; 



20 



each Ra, Rb, Rc, and R<* is independently -H or -Cl-6 alkyl; 



Rk is carbocycle or heterocycle, wherein die carbocycle or heterocycle is optionally 
substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 
25 (3) -CN, 

(4) -Cl-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra, -C02R a , -SRa, -S(=0)Ra, -N(RaRb), 
30 -C(=OHCH2)0-2N(RaRb), 

N(Ra>C(=OHCH2)0-2N(RbRc), -S02R a , 
-N(Ra)S02R^, -S02N(R a Rt ) ), or -N(R a )-C(Rb)==0, 

(5) -O-Ci-6 alkyl, which is optionally substituted with one of more 

substituents each of which is independentiy halogen, 
35 -OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
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-C(=OJRa, -C02R a , -SR a , -S(=0)R a , -N(RaRb), 
-C(=OHCH2)0-2N(RaRb), 

N(Ra>C(=OHCH2)0-2N(R b Rc),-SO2R a , 
-N(R a )S02R b , -S02N(R a Rb), or -N(RaH:(Rb>=o f 

5 (6) -N02, 

(7) oxo, 

(8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 
ring of Rk, 

(9) -C(=0)Ra, 
10 (10) -C02Ra, 

(11) -SRa, 

(12) -S(=0)Ra, 

(13) -N(R a Rb), 

(14) -C(=0)N(RaRb), 

15 (15) -C(=0)-Ci^ alkyl-N(RaRb), 

(16) -N(R a )C(=0)Rb, 

(17) -S02R a 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb 

20 (20) -Rm, 

(21) -Ci-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

one or more substituents each of which is independently 
halogen, -OH, -CN, -Cl-6 haloalkyl, -O-Ci-6 alkyl, 
-O-Ci-6 haloattyl, -C(=0)R a , -C02R 3 , -SR a , 
25 -S(=0)Ra, -N(RaRb), _N^a)C02R b . -S02Ra, 

-N(Ra)S02Rb, -S02N(RaRb), or -N^aK^Rb)^, 

(22) -Co-6 alkyi-N(Ra>Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co-6 alkyl-Rm, 

(24) -Cfr^ alkyl-S-Co-6 alkyl-Rm, 

30 (25) -Q)_6 aIkyl-C(-O>C0^ alkyl-Rm, 

(26) -C(=OH>-Co-6 alkyl-Rm, 

(27) -C(=0)N(Ra>Co-6 alkyl-Rm, 

(28) -N(R a )C(=0>Rm, 

(29) -N(R a )C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 



-8- 



WO 03/035076 PCT/GB02/04742 



substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Ci-6 haloalkyl, 
-O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -C(=0)Ra -C02Ra, 
-SR a , -S(=C)Ra, -N(RaRb), -N(R a )C02R^, -SC>2R a , 

5 -N(^a)S02R^02W^ 

(30) -N(RaK:(=<))-N(Rb)-G(>^alkyl-Rni^ 

(31) -N(Ra>^=<))-O-C0^ alkji-Rn^ or 

(32) -N(RaK:(^>N(Rb>^02-C^alk^-Rm; 

10 carbocycle in Rk is (i) a C3 to Cs monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic ring system, or (pi) a Cn to G16 tricyclic ring system, wherein each 
ring in (ii) or (iii) is independent of or fused to the other ring or rings and each ring is 
saturated or unsaturated; 

15 heterocycle in R^ is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 tol6^membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
with or spiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, bicyclic ring system, or tricyclic ring system contains from 1 to 6 

20 heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
any one or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
any one or more of the nitrogen heteroatoms is optionally quaternized; 

each Rm is independently C3_8 cycloalkyi; aryl; a 5- to 8-membered monocyclic 
25 heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered bicyclic heterocycle 
which is saturated or unsaturated arid contains from 1 to 4 heteroatoms independently 
selected from N, O and S; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or bicyclic heterocycle is optionally oxidized and any 
30 one or more of die nitrogen heteroatoms is optionally quaternized; and wherein 

die cycloalkyi or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Cl-6 alkyl, -Cl-6 
haloalkyl, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -N(R a Rb), aryl, or -Cl-6 
alkyl-aryl; and 
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the monocyclic or tricyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Cl-4S alkyl 
optionally substituted with -O-Cl-6 alkyl, -Cl-<S haloalkyl, -O-Qt^ alkyl, 
-O-Cl-6 haloalkyl, oxo, aiyl, -Cl-6 alkyl-aryU -C(=0>-aryl, -C02-aryU 
5 -CO2-CI-6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

10 each n is independently an integer equal to zero, 1 or 2; 

or a pharmaceutical^ acceptable salt thereof . 

An embodiment of the present invention is a compound of Formula (T) 
as originally definedabove except that: <J) in the dejfinition of Rl, R* is one of the 
15 groups (1) to (20), all of which are as defined aboveexcept that (2) of Rl is -Cl-6 
alkyl, which is optionally substituted with one or more substituents each of which is 
independently halogen, -OH, -CN, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, -C(=0)Ra 
-C02R a , -SR a , -S(=0)R a , -N(R a R*>), -C(=O)-C0~6 alkyi-N(R a R^), 
N(R a >C(=O)-C0-6 alkyl-N<RbRc), -S02R a > -N(Ra)S02R b , -S02N(R a Rb), 

NR b 

R l 

20 -N(R a >C(=0)R b ,or R ° 

The present invention also includes pharmaceutical compositions 
containing a compound of the present invention and methods of preparing such 
pharmaceutical compositions. The present invention further includes methods of 
treating AIDS, methods of delaying the onset of AIDS, methods of preventing AIDS, 
25 methods of preventing infection by HIV, and methods of treating infection by HIV. 

Other embodiments, aspects and features of the present invention are 
either further described in or will be apparent from the ensuing description, examples 
and appended claims. 

30 DETAILED DESCRIPTION OF THE INVENTION 



- 10- 



WO 03/035076 



PCT/GB02/04742 



Hie present invention includes the dihydroxypyrimidine caiboxamides 
of Formula (T) above. These compounds and pharmaceutical^ acceptable salts 
thereof are HIV integrase inhibitors. 

An embodiment of the present invention is a compound of Formula 00 
5 exactly as defined above, except that in the definition of Rk Rk is optionally 

substituted with one or more substituents each of which is independently one of the 
substituents (1) to (19), and is optionally mono-substituted with one of the 
substituents (20) to (32). 

Another embodiment of the present invention is a compound of 
10 Formula (I), wherein Rl is: 

(1) -H, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, -CC>2R a , -SR a , 

15 -S(=0)Ra -N(RaRb),^(==p)-(CH2)0.2N(RaRb), 

N(RaK:(==OHCH2)0-2N(RbRC), ^S02R a , -N(Ra)S02R b , 

NR b 

R I 

-S02N(RaRb), -N(Ra)-C(=0)iRb, " R c , 

-NCRa)C(=OJN(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 

-NCR a )C(=OPRb 

20 (3) -Rk, 

(4) -Cl-4 alkyl-Rk, wherein the alkyl is optionally substituted with 1 or 2 

substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-C1-4 haloalkyl, -N(R a Rb), or -N(R a HGH2>2-4-OH, 

- (5) -O-(CH 2 )0-3-R k , 

25 (6) -Ci^jalkyl-0-(CH2)6-3-R k , 

(7) -(CH2)a-3-S(O)tr(CH2)0-3-R k , 

(8) -0-(Cai2)l-3-OR k , 

(9) -0-(CH2)l-3-0-(CH2)l-3-R k , 

(10) -0-(CH2)l-3-S(0)nR k 
30 (11) -(CH2)0-3-N(Ra>R k 

(12) -(CH2)0-3-N(RaHCH2)l-3-R k , 

(13) -(CH2)0-3-N(RaHCH2)l-3-OR k , 
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(14) -(CH2)0-3-C(=O)-R k . 

(15) -(CH2)0-3-C(=O)N(R a )-(Ca2)0-3-R k . 

(16) -(CH2)0-3-N(Ra)C(=dHCH2X)-3-R k . 

(17) ^OEl2)a-3-N(Ra)C(=O)-O-(CH2)0-3-R k . 
5 (18) -Cl-6 alkyl which is: 

(i) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Ci-4 alkyl, -Ci-4 alkyl-ORa, 
-Ci-4 haloalkyl, -O-Ci-4 alkyl, -0-Ci_4 haloalkyl, 

10 methylenechoxy attached to two adjacent carbon atoms, or aryl; 

(ii) substituted witij-Rk-(eH2)l-3-R k . 
-N(Ra)-CX^HCH2)0.3-R k ,KCH2)0-3-N(RaHCH2)0-3-R k , 
or KCH2)0-3-O-(CH2)0-3-R k , or 
KCH2)0-3-N(Ra)-C(=OHCH2)0-3-Rk; and 

15 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 
-O-Ci-4. haloalkyl, or -N(RaRb), 

(19) -C(C3l3)2N(R a )C(=0)OCH2R k , 

(20) -C(CH3)2N(Ra)CH2R k , 

20 (21) -C(CH3)2N(Ra)C(=0)Rk or 

(22) -CORbXNCRaXX^RKKCHzORc), 

(23) -C(Rb)(N(Ra)(CH2)-R k )(CH20Rc), 
and all other variables are as originally defined above; 

25 or a pharmaceutically acceptable salt thereof. 

Still another embodiment of the present invention is a 
compound of Formula (I) as defined in the immediately preceding embodiment, 
except that Rl is one of the groups (1) to (18), wherein (2) of Rl is Cl-6 alkyl, which 
is optionally substituted with from 1 to 5 substituents each of which is independently 
30 halogen, -OH. -CN, -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02Ra _SRa, 
-S(=0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), N(Ra>C(=OKCH2)0-2N(RbRC), 

NR b 

R l 

-S02R a , -N(Ra)SO2R b , -S02N(R a Rb),-N(Ra)-C(==0)Rb or R C 
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Another embodiment of the present invention is a compound of 
Formula (J), wherein R* is: 

(1) H, 

(2) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -OH, -CN, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra)-C(=OHCH2)0-2N(RbRc), -S02R a , -N(Ra)S02R b , 

NR" 

A^R d 



n: n 

-S02N(RaRb), -N(Ra>c(=o)Rb R° , 

10. -N(Ra)C(=0)N(RbRc), -N(Ra)C(=0)C(=0)N(RbRC), or 

-N(Ra)C(=OX>R b , 

(3) -RK 

(4) -CH(CH 3 >R k , 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
15 withoneof-N0R.aRb)or-N(Ra)-(CH2)2-OH, 

(6) -<CH2)l-2-O-(CH2)0-l-R k , 

(7) -(CH2)l-2-S(O)n-(CH2)0-l-R k , 

(8) -0-(CH2)l-2-OR k , 

(9) -0-(CH2)l-2-0-(C3a2)l-2-R k , 
20 (10) -O-(CH2)l-2-S(0)nR k , 

(11) -(CH2)l-2-N(Ra>Rk 

(12) -(CH2)l-2-N(RaHCH2)l-3-R k , 

(13) -(CH2)l-2-N(Ra)-(CH2)l-3- J OR k . 

(14) -(CH2)0-2-C(=O)-R k , 

25 (15) -C(=0)N(RaHCH2)l-2-R k , 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-R k , . 

(17) -<CH2)l-2-N(Ra)C(=O)-(CH2)0-l-R k , 

(18) -(CH2)l-2-N(Ra)CX=O)-O-(CH2)0-l-R k , 

(19) -Cl-4 alkyl which is: 

30 (i) substituted with aryl or -O-aryl wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Ci-4 alkyl, -Cl-4 fluoroalkyl. 



-13- 



WO 03/035076 PCT/GB02/04742 



-0-Ci_4 alkyl, tO-Ci-4 fluoroalkyl, methylenedioxy attached 
to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -RkXCH2)l-3-R k » 
-N(Ra)^(=<)HCH2)0-3-Rk,-N(RaHCH2)l-3-R k , 

5 ^CT2)l-2-R k ,or-N(Ra)^(^HCH2)0-2-R k ;and 

(iii) optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -OH, -CN, -O-Cl-4 alkyl, 
-O-Ci-4 haloalkyl, or -NCRaRb), 

(20) -C(CH3)2N(Ra)C(=OX)CH2Rk 

10 (21) -C(CH3)2N(R a )CH2R k , 

(22) -C*CS3)2N(Ra)C(=0)Rk, 

(23) -C(Rb)(N(Ra)C(=0)R k )(CH20Rc), or 

(24) -C(Rb)(N(Ra)(CH2>RtyCH20RC); 

15 and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

In an aspect of this embodiment, Rl is 
(1) H, 

20 (2) -Ci-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which lis independently halogen, -OH, -CN, 
-O-Cl-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
-S(=0)Ra, -NfRaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra>C(^HCH2)0-2N(RbRc), -S02R a , -N(Ra)S02Rt>, 

NR 5 

R 1 

25 -S02N(RaRb),-N(Ra)-C(=O)Rb or R ° 

(3) Rk, 

(4) -CH(CH3>R k , 

(5) -(CH2)l-4-R k » wherein the -(CH2)l-4- moiety is optionally substituted 
With one of-N(RaRb) or -NfRa)-(CH2)2-OH, 

30 (6) -(CH2)l-2-O-(CH2)0-l-R k . 

(7) -(CH2)l-2-S(O)n-<CH2)0-l-R k , 

(8) -0-(CH2)l-2-OR k , 
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(9) ^CS^i.2-CKCH2)l.2-R k , 

(10) -0-<CH2)l-2-S(0)nR k » 

(11) -(CH2)l-2-N(Ra>Rk 

(12) -(CH2)l-2-N(RaHCH2)l-3-R k . 

5 (13) -(CH2)l-2-N(RaHCH2)l-3-OR k , 

(14) (CH2)0-2-C(=O)-R k , 

(15) -C(=0)N(RaHCH2)l-2-R k , 

(16) ^CH2)0-2^^)N(RaHCH2)0^2-R k . 

(17) KCH2)l-2-N(Ra)C(==OHCH2)0-l-R k > 

10 (18) <OT2)l-2-N(Ra)C(^>^CH2)0-l-R k »or 

(19) -Cl-4 alkyl which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 
substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, -Cl-4 alkyl, ~Cl-4 fluoroallcyl, 

15 -O-Gi-4 alkyl, -O-Ci-4 fluoroalkyl, methylenedioxy attached 

to two adjacent carbon atoms, or phenyl; 

(ii) substituted with -Rk-(CH2)l-3-R k » 
-N(Ra)-C(=OHCH2)r>3-R k » -N(Ra><CH2)l-3-R k , 
-0-(CH2)l-2-R k , or ~N(Ra>C(=OHCH2)0-2~R k ; and 

20 (iii) optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -OH, -CN, -O-Ci^ alkyl, 
-O-Ci-4 haloaikyl, or -N(R a Rb). 

Another embodiment of the present invention is a compound of 
25 Formula CD, wherein 

Rk is C3-8 cycloalkyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle 
selected ftom indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
30 O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms mdependentiy selected from N,OandS; 
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wherein the cycloalkyl, aryl, bicyclic caibocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 substituents each of which is independently 

(I) halogen, 

5 (2) -oh, 

(3) -CN, 

(4) -Ci_4 haloalkyl, 

(5) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
10 -O-Cl-4 alkyl, -O-Ci^ lialoalkyl, -C(==0)Ra, -CX>2R a , 

-SRa, -S(=<>)Ra, rN(RaRb), -CX^HCH2)0-2N(RaRb), 

N(Ra)-C(=OHCH2)0-2N(RbRC),-SO2R a , 
-NCRa)S02R D , -S02NCR a R D ), or -N(Ra>C(Rb)=0, 

(6) -O-Ci-4 haloalkyl 

15 . (7) -O-Cl-4 alkyl, which is optionally substituted with from 1 to 3 

substituents each of which is independently -OH, -CN, 
-O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
N(Ra>C(=OHCH2)0-2N(RbRC),-SO2Ra 

20 -N(Ra)S02R b ,-S02N(RaRb),or-N(Ra)-C(Rb)=0, 

(8) -N02, 

(9) oxo, 

(10) -C(=0)Ra, 

(II) -C02R a , 
25 (12) -SRa, 

(13) -S(=0)Ra, 

(14) rN(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=0)-Ci-6alkyl-N(RaRb), 

30 (17) -N(Ra)C(=0)Rb, 

(18) -S02Ra, 

(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb, 

(20) -Rm, 

35 . (21) -CH(CH3>Rm, 
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(22) -<CH2)WR m , 

(23) <CH2)0-2-N(Ra)-(CH2)0-2-R ni , 

(24) KCH2)0-2-CKCH2)0-2-R m , 

(25) -(CH2)0.2-S-(CH2)0-2-R m , 

5 (26) <CH2)0-2-C(=OHCH2)0-2-R m . 

(27) -C(=OKKCH2)0-2-R m , 

(28) -C(=0)N(Ra)-Rm, 

(29) -N(Ra)C(=0)-Rm, 

(30) -N0R a )C(=OHCH2)l-.3-R m > wherein the -(CH2)l-3- moiety is 
10 optionally substituted with one of -N(R a Rt>), 

-N(R a )C02R^» -S02R a , -N(R a )S02Rb, -S02N(R a R b ), 
or-N(R a >C(Rb>=0, 

(31) -N(R a )-C(==0>N(RbHCH2)l-2-R m , 

(32) -N(R a W^HMCH2)l-2-R m ,or 
15 (33) -N(R a >C(=0>N(Rb)S02-Rni; 

and all other variables are as originally defined above; 
or a pharmaceutical^ acceptable salt thereof. 

20 

In an aspect of this embodiment, Rk (i.e., the cycloalkyl, aryl, bicyclic 
carbocycie, saturated heterocyclic ring, heteroaromatic ring, or bicyclic heterocycle) is 
optionally substituted with from 1 to 4 substituents each of which is independently 
one of the substituents (1) to (19), and is optionally mono-substituted with one of the 
25 substituents (20) to (33). La a feature of this aspect, Rk is optionally substituted with 
from 1 to 4 substituents each of which is independently one of the substituents (1) to 
(19), and is mono-substituted with one of the substituents (20) to (33). 

hi another aspect of this embodiment, each Rm i s independently C5-7 
30 cycloalkyl; aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 

heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
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ring fused to a 5- or 6-membered, saturated or unsaturated heterocyclic ring 
cortfaining from 1 to 3 heteroatoms selected firom N, O and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substituents each of which is independently halogen, -Cl-4 alkyl, -Cl-4 
5 haloalkyl, -O^i^alkyt^^ 

KCH2)l-2-P*>fiiiyi; 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl optionally substituted 
with -O-Cl-4 alkyl, -Cl^4 haloalkyl, -O-Gl-4 alkyl, -Q-Ci-4 haloalkyl, oxo, 

10 phenyl, -(CH2)l-2 -phenyl, -C(=0>phenyl, -C02-phenyl, 

<X>2-(CH2)l^2-pl^yl» a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic. ring containing from 1 to 4 heteroatoms 
independently selected ftom N, O and S; and 

15 die heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with from 1 to 4 substituents each of which is independently 
halogen, -Ci-4 alkyl, -C^4 haloalkyl, -O-Cl-4 alkyl, -O-Cl-4 haloalkyl, oxo, 
phenyl, or <CH2)l-2-phenyL 

20 Another embodiment of die present invention is a compound of 

Formula (£), wherein Rk is cycloalkyl selected from cyclopropyl, cyclopentyl and 
cycloheXyl; aryl selected from phenyl and naphthyl; a bicyclic carbocycle selected 
from indanyl and tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring 
selected from pyrrolidinyl, piperidinyl, piperazinyl, morphoUnyl, pyranyl, 

25 tetrahydrofuranyl, iimdazolidinyl, thiomorpholinyl, thiazolidinyL, isothiazolidinyl, 
oxazolidinyl, isooxazolidttnyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic 
ring selected from ddenyl, pyridyl, inaidazolyU 

isothiazolyl, thiadiazolyl, oxopiperidinyi, oxazolyl, isooxazolyl, oxadiazolyl, 
pyrazinyl, pyrimidinyl, triazolyU tetrazolyl, furanyL, and pyridazinyl; or a bicyclic 
30 heterocycle selected from indolyl, indolinyl, tetrahydroqum^ 

tetrahydroisoquinolinyl, isoquinolinyl, l,4-dioxa^8-azaspiro[4^]dec-8-yl, 
azabicyclo[2^.1]hept-l-yl, azabicyclo[2.1.1]hex-l-yl, 23-dihydrobenzofuranyl, 
23-dihydrobeaizo-l,4-dioxinyl, andbenzo-13-dioxolyl; 

35 and all other variables are as originally defined above; 
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or a phannaceuticaUy acceptable salt thereof. 

In an aspect of this embodiment, Rk is as just defined except that it 
excludes cyclopiopyl, pyranyl, oxopiperidinyl, 1 ,4-dioxa-8-azaspiro[4.5]decyl, 
5 azabicyclo[2^.1]heptyl, and azabicyclo[2.1.1]hexyl. 

In another aspect of this embodiment, the cycloalkyl, aryl, tricyclic 
carbocycle, saturated heterocyclic ring, heteroaromaticrmg, orWcycUcheterocycleis 
optionally substituted with from 1 to 3 substituents each of which is independently 

(I) fluoro, 
10 (2) chloro, 

(3) bromo, 

(4) -CF3, 

(5) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -CN, 
15 -O-Cl-4 alkyl, -OCF3, -N(RaRb), -G(=0)N(R a Rb), or 

N(Ra>C(=OHGH2)0-2N(RbRc), 

(6) -OCF3, 

(7) -O-Ci-4 alkyl 

(8) -NO2, 
20 (9) oxo, 

(10) -C(=0)Ra, 

(II) -C02R a , 

(12) -SRa, 

(13) -S(=0)Ra, 
25 (14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb 

(18) -S02Ra, 

30 (19) -Rm, 

(20) -CH(CH3)-R m » 

(21) -CH2-R m , 

(22) -(CH2)0-2-N(Ra)-(CH2)0-2-R m , 

(23) -0-(CH2)l-2-R m , 

35 (24) -(CH2)0-l-S-(CH2)0-2-R m , 
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(25) KCH2)0-l-C(==OHCH2)0-2-R m > 

(26) K<^2)0-l-C(==O)-O-(CH2)0-2-R m , 

(27) -C(=0)N(Ra)-Rm, 

(28) -N(Ra)C(=0)-Rm, 

5 (29) -N(Ra)C(=OKCH2)l-2-R m s wherein the -(CH2)l-2- moiety is 

optionally substituted with -N(RaRb), 

(30) -N0El a )-C(=O)-N(RbHCH2)l-2-R m , 

(31) -N0^a>C(=OHMCH2)l.2-R m , 

(32) -N(Ra>C(=0)-N(Rb)S02-Rm, or 

10 (33) -OH. 

In another aspect of this embodiment, the substituents are selected 
from substituents (1) to (32) just defined. 

Irt another aspect of this aspect, the cycloalkyl, atyl, bicyclic 
caibocycle, saturated hetoocyclic ring, heteroaromatic ring, or bicyclic heterocyele is 
15 optionally substituted with from 1 to 3 substituents each of which is independently 
one of the substituents (1) to (18) as just defined in the preceding aspect, and is 
optionally mono-substituted with one of the substituents (19) to (32) as just defined in 
the preceding aspect 

In still another aspect of this embodiment, each R m is independently 
20 aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated heterocyclic 

ring selected from pyrrblidinyl, iinidazolidinyl, pyrazoHdinyl, piperidinyl, piperazinyl, 
thiazolidinyl, and morpholinyl; or a 5- or 6-membered heteroaromatic ring selected 
from thienyl, pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyL, oxazolyl, 
isooxazolyl, oxadiazolyl, thiadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, tetrazolyl, 
25 turanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyi, -CF3, -O-Ci-4 alkyl, -OCE% or 

-N(RaR*>); 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
30 substituents each of wMch is independentiy -Ci^ alkyi, 

-OCF3, oxo, phenyl, -(CH2)l-2-phenyl, -C(=OH>henyl, -C02-phenyl, or 
-C02-CH2-pbenyl; and 
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the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -CF3, -O-Cl-4 alkyl, 
-OCF3, oxo, phenyl, or -{CH2)l>2-phenyl- 

In an aspect of this embodiment, the 5- or 6-membered saturated 
5 heterocyclic ring is selected from pynohdinyl, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazinyl, and mprpholinyl. 

Another embodiment of the present invention is a compound of 
Formula CD, wherein R2 is -H or -Cl-6 alkyl which is optionally substituted with one 

of: 

10 CD -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

substituents each of which is independently halogen, -Cl-4 
alky!, haloalkyl, -O-Ci-4 alkyl, -OCi^ haloalkyl,or 
-Cto alkyl-N(RaRb), or 
15 (3) a 5- or 6-membered saturated monocyclic heterocycle which contains 

from 1 to 4 heteroatoms independently selected from N, O and S; wherein the 
heterocycle is optionally substituted with from 1 to 4 substituents each of which is 
independently -Ci-6 alkyl, -O-Ci-6 alkyl, oxo, or phenyl; 

20 and all other variables, are as originally defined above; 

or a phannaceutically acceptable salt thereof . 

In an aspect of the preceding embodiment, R2 is 

25 (1) H, 

(2) -Ci^ alkyl, 

(3) -(CH2)l-3-N(RaRb), 

(4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 
with from 1 to 3 substituents each of which is independently fluoro, chloro, hromo, 

30 -Ci^ alkyl, -Cl-4 fluoroalkyl, -O-Cl-4 alkyl, -O-Cl-4 fluoroalkyl, or 
-(CH2)l-3-N(RaRb); or 

(5) -<CH2)l-3R t > wherein R* is a 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S. 

35 . 
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Other embodiments of the present invention include a compound 
wherein R 2 is -H or methyl; or R 2 is -H; and all other variables are as originally 
defined above; or a pharmaceutical^ acceptable salt thereof. 

5 Another embodiment of the present invention is a compound of 

Formula (Q» wherein R3 is -H or-Ci-4 alkyi; 

and all other variables are as originally defined above; 
10 or a pharmaceutically acceptable salt thereof. 

In an aspect of this embodiment, R3 is -H or methyl- In another aspect 
of this embodiment, R 3 is -H. 

15 Another embodiment of the present invention is a compound of 

Formula (0, wherein R4 is 

(1) Ci-4alkyl, 

(2) Ci_4 alkyi substituted with from 1 to 3 substituents each of 
20 which is independently -OH, O-Ci-4 alkyi, or -O-Cl-4 

haloalkyl, 

(3) Ci-4 alkyi which is substituted with an aryl or with two aryls 
which are the same or different, and is optionally substituted 
with -OH, 

25 (4) Ci_4 alkyi substituted with one of: 

(i) C5-7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
30 containing from 1 to 4 heteroatoms 

independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 
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(v) a 9- or 10-membeied fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 
5 (5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3-.7 cycloalkyl optionally substituted with aryl, 

(7) aiyl, 

(8) a fused bicyclic caibocycle consisting of a benzene ring fused 
to a C5J7 cycloalkyl, 

10 (9) a 5- or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S, 

(10) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(11) a 9- or 10-membered fused bicyclic heterocycle containing 

15 from 1 to 4 heteroatoms independently selected from N, O and 

S, wherein at least one of the rings is aromatic; 
wherein 

each aryl in (3) or the aryl in (5), (6) or (7) orthe fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 

20 to 4 substituents each of which is independently halogen, -OH, 

-Ci^alkyl, -C1-4 alkyl-ORa, -Cl-4 haloalkyl, -O-Cl-4 alkyl, 
-O-Cl-4 haloalkyl, -CN, -NO2, -N(RaRb), -Cl-4 
alkyl-N(RaRb), -C(=0)N(RaRbX -C(=0)Ra -C»2R a , -Cl^ 
alkyl-G02R a , -OCQiRa, -SRa, -S(=0)Ra, -S02Ra, 

25 «N(Ra)S02R^^02N(RaRbX-N(Ra)C(=0)Rb 

-N(Ra)C02R b , -Cl-4 alkyl-N(Ra)C02R b , phenyl, -Ci-4 
alkyl-phenyl, -O-phenyl, or KGH2)0-2-het wherein het is a 5- 
or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 

30 optionally fused with a benzene ring, and is optionally 

substituted with 1 or 2 substituents each of which is 
independendy -Ci^ alkyl, -Cl-4 haloalkyl, -OCi-4 alkyl, 
-O-C1-4 haloalkyl, or -CC>2R a ; 

the saturated heterocyclic ring in (4)0ii) or (9) is 

35 optionally substituted with from 1 to 4 substituents each of 
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which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyi, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyi, oxo, phenyl, or a 5- or 6- 
membered heteroaromatic ring containing fromlto4 
heteroatoms independently selected from N, O and S; and 
5 the heteroaromatic ring in (4)(iv) or (10) or the fused bicyclic 

heterocycle in (4)(v) or (11) is optionally substitated with from 1 to 4 substituents 
each of which is independentiy halogen, -Cl^t alkyl, -Cl-4 haloalkyi, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyi, oxo, or phenyl; 

10 and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 

15 Formula (J), wherein R4 is: 

(1) Ci-3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 

with an -OH, 

(2) Ci-4 alkyl substituted with one of: 

(i) cyclohexyl, 
20 (ii) naphthyl, 

(iii) a fused bicyclic carbocycle selected from 



?-co 





. . ii 

, and 

(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
25 atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 
nitrogen atoms, or 

(vi) a fused bicyclic heterocycle selected from 
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(3) 

(4) 

(5) 
(6) 



10 



15 



(7) 
(8) 
(9) 



20 




(CHg),— ChC-R u 



, and 

wherein R" is H or phenyl, 



C3-6 cycloalkyl optionally substituted with phenyl, 
phenyl or naphthyl, 

a fused tricyclic carbocycle selected from 



6O 



, and 




a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 

a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 
a fused tricyclic heterocycle selected from 



to, to. 




wherein Z* is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 
substituents each of which is independently fluoro, bromo, chloro, 
-OH, -Ci_4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, -NO2, 
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-(CH2)l-2-N(RaRb), -C(=0)Ra, -C(>2Ra, -SRa -S(=0)Ra, -SC>2Ra 
-N(Ra)S02R l \ -S02N(RaRb), or .N^a)!^^^ and is additionally 
and optionally rconcnsubstituted with phenyl, KCH2)l-2i>henyl, 
-O-phenyl, or -(CH^O^-h** wherein het is thiadiazolyl or indolyl, and 
5 het is optionally substituted with -Ci^aEkyl, ^3, -O-Ci-6 alkyl, 

-OCF3,or-CX>2Ra; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 
independently halogen, -Ci-4 alkyl, -CF3, -OC1-4 alkyl, -OCF3, oxo; 
10 and is additionally and optionally mono-substituted with phenyl or a 

heteroaromatic ring selected from pyridyl, pyrimidihyl, and pyrazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
with from 1 to 3 substituents each of which is independently halogen, -Ci-4 alkyl, 
15 -CF3, -O-Cl-4 alkyl, -OCF3, or oxo; and is additionally and optionally mono- 
substituted with phenyl; 

and all other variables are as originally defined above; 

20 or a pharmaceutically acceptable salt thereof. 

Another embodiment of the present invention is a compound of 
Fbrmula (I), wherein R4 is: 




25 wherein 
Qis 

(1) ethynyl optionally substituted with aryl, 

(2) C5-7 cycloalkyl, 

30 (3) aryl, 
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(4) a fused tricyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

(5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, 

5 (6) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 

heteroatoms independently selected from N, O and S, or 
(7) a 9- or 10-membered fused tricyclic heterocycle containing from 1 to 4 
heteroatoms independently selected from N, O and S , wherein at least 
one of die rings is aromatic; 
10 wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Cl-4 alkyl, -Ci-4 alkyi-OR*, -Cl-4 
haloalkyl, -O-Ci^ alkyl, -O-Ci-4 haloaUqrl, -CN, -NO2, -N(RaRb), 

15 -Ci^ alkyl-N(RaRb), -C(=0)N(RaRb), -C(=0)Ra -C02R a , -Cl^ 

alkyl-C02R a , -OCO2R 21 , -SRa, -S(=0)Ra -SO^Ra, -N(R a )S02R b , 
^S02N(RaRb), -N(Ra)C(=0)Rb, -NCRa)CQ2Rb -C X ^ 
alkyl-N(Ra)CX>2R b , phenyl, -Ci-4 alkyl-phenyl, -O-phenyl, or 
-<CH2X^2-het wherein het is a 5- or 6-membered heteroaromatic ring 

20 containing from 1 to 4 heteroatoms independently selected from N, O 

and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Ci-4 alkyl, -Cl-4 haloalkyl, -O-Cl^. alkyl, -O-Ci-4 
haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 

25 with bom 1 to 4 substituents each of which is independently halogen, 

-Ci^ alkyl, -Cl-4 haloalkyl, -O-Ci^ alkyi; -O-Ci-4 haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 

30 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Ci-4 alkyl, -Cl-4 haloalkyl, -O-Ci-4 
alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CH2OH, with die proviso that when R5 is CEfeOH, then Q is aryl; 
35 and 
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p is an integer equal to zero, 1 or 2; 

and all other variables are as originally defined above; 

5 

or a pharmaceutical^ acceptable salt thereof. 

In an aspect of the preceding embodiment, Q is 
(1) — C=C-R U wherein R u is H or phenyl, 
10 (2) phenyl or naphthyl, 

(3) cyclopentylorcyclohexyi, 

(4) a fused bicychc carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 

15 tetrahydrofiiranyl, pyirolidinyl, imidazolidinyl, piperidinyi, piperazinyl, 

morpholinyl, thaomorpholinyl, thiazolidinyl, isothiazohdinyl, 
oxazohdinyl, isooxazolidinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pyrrolyl, pyrazolyl, thiazolyl, isothiazolyl, 

20 oxazolyi, isooxazolyl, oxadiazolyl, pyrazinyl, pyrimidinyl, triazolyl, 

tetrazolyl, furanyl, and pyridazinyl, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydiobenzo- 1 ,4-di oxinyl, d^ydrpbrazofuranyl, benzo-13-dioxolyl, 

25 quinolinyl, and isoquinolinyl; 

wherein 

the phenyl in (1) or the phenyl or naphthyl in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH^-Cj.^ alkyl, -Cl-4 haloalkyl, -O-Ci-4 
30 alkyl, -O-Ci^ haloalkyl, -CN, -NO2, -Cl-4 alkyl-N(RaRb), 

-C(^)Ra,^CW^ 

-N(Ra)S02R b , -S02N(R^Rt>), -N(Ra)C02Rt>, -Ci^ 
alkyl-N(Ra)C02R b > phenyl, -<CH2)l-2-phenyl, -O-phenyl, or 
-(GH2)0-2-het wherein het is pyrrolyl, pyrazolyl, imidazolyl, triazolyl, 
35 thiazolyl, oxazolyi, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 
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thiadiazolyl or indolyi, and het is optionally substituted with -Cl-4 
alkyl, -CF3, -O-Cl-6 alkyl, -OCF3, oxo, or-CC>2R a ; 

the fused caibocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cl-4 
5 alkyl, -Cl-4 haloalkyl, -O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C1-4 

alkyl-N(RaRb), -C(=OJR a -CC>2R a , -SR a , -S(=0)R a , -SC>2R a 
-N(R a )CX>2R b , phenyl, KCH2)l-2-phenyi, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
10 <!i^ alkyl, -Ci^ haloalkyl, -O^ 

phenyl, pyridyi, pyrazinyl, or pyrimidinyl; and 

the heteroaromatic ring in (6) or the fused bicyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of which is 
independently halogen, -Cl-4 alkyl, -C1-4 haloalkyl, -O-Ci-4 alkyl, -O-Cl^ 
15 haloalkyl, oxo, or phenyl. 

In another aspect of the preceding embodiment, Q is phenyl, which is 
optionally substituted with from 1 to 3 substituents each of which is independently 
fluoro, bromo, chloio, -OH, -Ci^ alkyl, -Cl-4 fluoroalkyl, -O-Ci^ alkyl, -O-Cl-4 
20 fluoroalkyl, -CN, -SR a , -(CM2)l-2-N(R a R b ), SOqR^ ~N<^ a )S02R b , -SC>2N(R a R b ), 
KCH2)0-2-CO2jEia*, -<CM2)0-2-N(Ra)CO2^ b *, -NQ2, or phenyl; 

each R a is independently H, methyl, or ethyl; 
25 each R b is independently H, methyl, or ethyl; and 

each Ra* and Rb* is independently H or -Cl-4 alkyl. 

In another aspect of the preceding embodiment, the phenyl substituents 
are independently selected from the group consisting of fluoro, bromo, chloio, -OH, 
30 -C1-4 alkyl, -Ci-4 fluoroalkyl, -O-C1.4 alkyl, -O-Ci^ fluoroalkyl, -CN, 

^CH2)l-2-N(R a Rb), .SO^Ra, N(Ra)S02R b , -S02N(R a R b ), -(CH2)0-2-CO2R a *, 
^CH2)0.2-NCR a )CO2R b *, -NQ2, and phenyl. 

In still another aspect of the preceding embodiment, Q is phenyl which 
is optionally substituted with from 1 to 3 substituents, each of which is independently 
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-F, -Br, -CI, -OH, -Cl-4 alkyl, -Cl^ fluoroalkyl, -O-Ci-4 alkyl, -O-Ci^ fluoroalkyl, 
-CN, -SR a or -302R a . In still another aspect of the preceding embodiment, Q is 
phenyl which is optionally substituted with from 1 to 3 substituents, each of which is 
independently -F, -Br, -CI, -OH, -Cl-4 alkyl, -Cl-4 fluoioalkyl, -O-Cl-4 alkyl, 
5 <)-Cl^fluoroalkyl,-(^N,or-S02Ra 

In still another aspect of the preceding embodiment, Q is p- 
fluorophenyl or 23-dimethoxyphenyl. In still another aspect of the preceding 
embodiment, Q is /7-fluorophenyl. 



10 



In yet another aspect of the preceding embodiment, and also a feature 
of each of the preceding aspects thereof, R5 is H and p is zero. 



A class of compounds of the present invention includes any compound 
15 of Formula Q), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered beteroaromatic ring containing from 1 to 3 heteroatoms 
20 independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-6 alkyl, which is optionally substituted with from 1 to 5 
25 substituents each of which is independently halogen, 

-O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C(=C)Ra, -C02R a > 
-SRa, ^S(=0)Ra, -N(R*Rb), -C(=OHCH2X)-2N^ a R b ) v 
N(RaHX=OHCH2)0-2N(RbRc), -S02R a 
-N0Ra)SO2R b , -S02N(RaRb), or -N(Ra>C(Rb)=0, 

30 (3) -NO2, 

(4) oxo, 

(5) -C(=0)Ra, 

(6) -C02Ra, 

(7) -C(=0)N(R a Rb), 
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(8) -C(=0)-Cl-4alkyl-N(RaRb), 

(9) -Rm, 

(10) -Cl-6 alkyl-R m , wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
5 halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Ci-4 alkyl, 

-O-Ci^. haloaHcyl, -C(=0)Ra, -C02R 3 , -SRa, 
-S(^)Ra, -N(R«b), -N(Ra)C02R b , -S©2R a , 
-N(Ra)S02R b , -SOiNCRaRb), or -N(Ra>C(R b >=0, 

(11) -qw alkyl-N(Ra>Co^ alkyl-Rm, 
10 (12) -Q)4 alkyl-O-Co-4 alkyl-Rm, 

(13) -QMalkyl-S-Co-4 alkyl-Rm, 

(14) -QMalkyl-C(==0>Co-4 alkyl-Rm, 

(15) -C(=O)-O-C0-4 alkyl-Rm, 

(16) -C(=0)N(Ra)-Q>4 alkyl-Rm, 
15 (17) -N(Ra)C(=0)-Rm, 

(18) -N(Ra)0(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyl, 
-O-Cl-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
20 -SRa,-S(=0)Ra,-N(RaRb),-N(Ra)C02R D ,-S02R a , 

-N(Ra)S02R b , -SO2N(RaR0), or -N(Ra)-C(Rb)=0, 

(19) -N(Ra)-C(=0)-N(Rb)-Ca4 alkyl-Rm, 

(20) -N(Ra)-C(==0)-O-Ca4 alkyl-Rm, OT 

(21) -N0R a >C(=O>N(Rb)SO2-C0-4 alkyl-Rm; 

25 

wherein each Rm is independently aryl selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromadc ring containing from 1 to 3 hetero atoms independently 
selectedfiom N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independently halogen, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, or 

-N(RaRb);and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cj-4 alkyl or oxo; and 
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each R a and Rb is independently -H or -Cl-4 alkyl; 

and all other variables are as originally defined above; 

5 or a pharmaeutically acceptable salt thereof. 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I) exacdy as defined in the class, 
except that in the definition of R^, Rk is optionally substituted with from 1 to 3 
10 substituents each of which is independently one of the snbstituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (21). 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (T), wherein Rl is: 




15 R 60 FT. , W" , v N , S— ,or 



R6ais: 



(1) -H, 



20 (2) 



(3) 




N 

H H 
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wherein X 1 is a single bond connecting the carbonyl carbon to the 

carbon substituted with X2 -O-, or -NH-; 
X2 is -H, -NH2, or -N(H)C02Ra; 

Yl is -H, halo or -Cl-4 alkyl; and 
r is an integer equal to zero, 1 or 2; and 

R6b i s -H or -NO2 ; and 
R7 is -H or alkyl • 
and all other variables are as defined in the class; 
or a pharmaceutically acceptable salt thereof- 
15 in a feature of this subclass, R6a and R 6b are both -H; and 

R7is>Hor-CH3. 

Another class of compounds of the present invention includes any 
20 compound of Formula (I), wherein 

Rl is -Rk; 

Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
25 which is independently: 

(1) halogen, 

(2) -Cl-6 alkyU which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-OH, -OCl-4 alkyl, -OCl-4 haloalkyl, -C(=0)R a , 

30 ^2R a ^R^^(^) Ra *- N < RaRb >* 

-<X=OHCH2)0-2N(R a R b ), 
N(^a>C(==OHCH2)0-2N(R b R c ), -S02R a , 
-N(R a )S02£b -S02N(R a Rb), or -N(R a )^(Rb)=0, 

(3) -NO2, 
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(4) -C(=0)Ra 

(5) -C02Ra 

(6) -C(=0)N(RaRb), 

(7) -C(=0)-Ci-4alkyl-N(RaRb), 
5 (8) -Rm, 

(9) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloalkyl, -O-Ci-4 alkyl, 
-0-Ci_4 haloalkyl, -C(=0)Ra, -C02R a , -SR a , 
10 -S(=0)Ra,-N(R a Rb),-N(RaXX)2Rb,^02Ra, 

-N(Ra)S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=0, 

(10) -C^alkyl-N(Ra)-Co-4aIkyl-Rni, 

(11) -C0-4 alkyl-O-QM alkyl-Rm, 

(12) -Co-4 alkyl-S-QM alkyl-Rm, 

15 (13) -Co-4 aIkyl-C(=O)-C0L4 alkyl-Rm, 

(14) -C(=O>O-C0-4 alkyl-Rm, 

(15) -C(=O)N(Ra>C0-4 alkyl-Rm, 

(16) -N(Ra)C(=0)-Rm, 

(17) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 
20 substituted with from 1 to 5 substituents each of which 

is independently halogen, -OH, -CN, -Cl-4 haloalkyl, 
-O-Ci^ alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)R a , -N(R a Rb), -N(Ra)C02Rb, -S02R a , 
-N(Ra)S02Rb -S02N(RaRb), or -N(Ra)_C(Rb)=o, 

25 (18) -N(Ra>C(=O^N(Rb)-Co^ alkyl-Rm, 

(19) -N(Ra>C(==0)-OCa4 alkyl-Rm, or 

(20) -N(Ra>C(=O)-N(Rb)SO2-C0-4 alkyl-Rm; 

wherein each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
30 membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 
-N(RaRb)i 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -<CH2)l-2-phenyl, 
-C(=0>phenyl, -C02-phenyl, or -C02-(CH2)l-2-pbenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently alkyl or oxo; 

and all other variables are as originally defined above; 

or a phannaceutically acceptable salt thereof. 

15 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Forinula 0) exactly as defined in the class, 
except that in the definition of Rk, Rk is optionally substituted with from 1 to 3 
substituents each of which is independently one of the substituents (1) to (8), and is 
optionally mono-substituted with one of the substituents (9) to (20). 

20 

Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (I), wherein Rl is phenyl which is 
mono-substituted (e.g., para-substituted) with one of: 
(1) fluoro, chloro, or bromo, 
25 (2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independently -OH, -O-Cl-4 
alkyl, -OCP3, -C(=0)Ra, -CC>2Ra 5 -SRa -N(RaRb), or 

-C(=0)N(R a R b ), 
(3) -NO2, 
30 (4) -Ci-4alkyl-Rm, 

(5) -0-(CH2)l-2-R m , 

(6) -<CH 2 )0-2-S-(CH2)0-2-R m , 

(7) -N(Ra)C(=0>-Rni, 

(8) -N(Ra)C(=OHCH2) l-2-R m , wherein the (CH2)l-2 moiety is 
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optionally mono-substituted with -N(RaRb) or 
-N(Ra)C02R b , or 
(9) -N(Ra)^(=43)-N(RbHCH2)l-2-R m ; 

5 wherein Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
or a 5- or 6-menibered heteroaromatic ring containing from 1 or 2 nitrogens; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci-4 alkyl, -CF3, -O^i^ attyi, <K3?3, or 

10 -N(RaRb) ;a nd 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -(CH2)l-2-pbenyl, 
-C(=0)-phenyl, -CC>2-phenyI, or-<X)2KCH2)l-2-phenyl; and 

15 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently -Ci>4 alkyl or oxo; and 

each Ra and R*> is each independently -H or -Cl-4 alkyl; 

20 and all other varaibles areas defined in the class; 

or a pharmaceutically acceptable salt thereof. 

Another class of compounds of the present invention includes any 
25 compound of Formula (I), wherein 

Rlis-Rk; 

Rk is a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 oxygen 
30 atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocychc ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein die saturated heterocyclic ring or bicyclic heterocycle is 
optionally substituted with from 1 to 3 substituents each of which is independently 
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(1) halogen, 

(2) -Cl-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Ci^ haloalkyl, -CA=0)Ra, -C02R a , 
5 -SRa, -S(=0)Ra, -N(R a R b ), -C(=OKCH2)0-2N(RaRb), 

N(Ra)-C(=O)-(CH2)0-2N(RDRC),-SO2R a , 
-N(Ra)S02R b , -S02N(RaRb), or -N(R»>C(R b >=0, 

(3) -N02, 

(4) oxo, 

10 (5) -C(=0)Ra, 

(6) -C02Ra, 

(7) -C(=0)N(RaRb), 

(8) -C(=0>Ci^ alkyl-N(RaRb), 

(9) -SR a , 

15 (10) -S(=0)Ra, 

(11) -S02R a , 

(12) -N(RaRb), 

(13) -Rm, 

(14) -Cl-6 alkyl-Rm, wherein the alkyl is optionally substituted with 
20 from 1 to 5 substituents each of which is independently 

halogen, -OH, -CN, -Ci-4 haloalkyl, -O-Ci^. alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
-S(=0)Ra -N(R a Rb), -N(Ra)CC)2R b , -S02R a , 
-N(R a )S02R D -S02N(RaRb), or -N(Ra>C(Rb>=0, 
25 (15) -CO-4 alkyl~N(Ra>C0-4 alkyl-Rm, 

(16) -Qm alkyl-O-QM alkyl-Rm, 

(17) -C(M alkyl-S-Co-4 alkyl-Rm, 

(18) -Co^alkyl-C(==0)-Co-4 alkyl-Rm, 

(19) -C(=O>O-C0-4 alkyl-Rm, 
30 (20) -C(=0)NORa)-Co-4 alkyl-Rm, 

(21) -N(Ra)C(=0)-Rm, 

(22) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci_4 haloalkyl, 
35 -O-Cl-4 alkyl, -O-Ci^ haloalkyl, -C(==0)Ra, -C02R a , 
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-SRa -S(=0)Ra, -N0RaRb),-N(Ra)CX)2R^^O2lia, 
-N(Ra)S02Rb, ^S02N(RaRb), or -N(Ra)-C(Rb)==0, 

(23) -N(Ra)^(=0)-^^ 

(24) -N0R a K:(==OH>-QM alkyi-Rm,or 

5 (25) -N(Ra)<:(=0>N^b)S02-C6^aIkyl-Rm; 

wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
10 containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered bicyclic heterocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independendy halogen, -Cl-4 alkyi, -CF3, -O-Ci-4 alkyi, -OCF^, or 
15 -N<RaRb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyi or pxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-pbenyl, 
-C(==0)-phenyL, -C02-phenyl, or -C02-(CH2)l-2-phenyl; said 
20 the heteroaromatic ring or the bicyclic heterocycle is optionally 

substituted with 1 or 2 substituents each of which is independendy -Cl-4 alkyi 

or oxo; 



25 



and all other variables are as originally defined above; 
or a pharmaceuticaUy acceptable salt thereof. 



A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (T) exactly as defined in the class, 
30 except that in the definition of Rk, Rk is optionally substituted with from 1 to 3 

substituents each of which is independendy one of the substituents (1) to (12), and is 
optionally mono-substituted with one of the substituents (13) to (25). 
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Another sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (T), wherein 



Rl 



is: 



»10 




d11 






,or 



R 8 



R8 



is: 



10 



15 



20 



(1) -a 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently OH, -O-Cx-4 
alkyl, -OCF3, -C(=0)Ra, -C02R a , -SRa, -N(RaRb), 0 r 
-C(=Q)N(RaRb), 

(3) -C(=0)Ra, 

(4) ^C02Ra 

(5) -G(=OHCH2)l-2-N(RaRb), 

(6) -S02R a . 

CO -(CH2)l-2-R m , 

(8) -(CH 2 )0-2-C(=OHCH2)0-2-R m , 

(9) -C(=OKKCH2)0-2-R m , or 



-39- 



WO 03/035076 



PCT/GB02/04742 



(10) -C(=O)N(Ra)-(CH2)0-2- Rm ; 
R° is -H, -Cl-4 alkyl, or oxo; 
5 RlO is -H, -OH, -Cl-4 alkyl, -O-Ci-4 alkyl, oxo, or -0-(CH2)l-2-R m ; 
Rllis 

(1) -H- 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
10 substituents each of which is independently -OH, -0-Ct_4 

alkyl, -OCP3, -C(=0)R a , -C02R a , -SR a , -N(R a Rh), or 
-C(=0)N(RaRb), 

(3) -C(=0)Ra, 

(4) -C02R a , 

15 (5) -C(=OHCH2)l-2-N(RaRb), 

(6) -S02R a , 
C7) -(CH2)l-2-R m . 

(8) -<CH2)0-2-C(=O)-<CH2)0-2-R m , 

(9) -C(=O>O-(CH2)0-2-R m , or 
20 (10) -C(=O)N(Ra)-(CH2)0-2-R m ; 

with the proviso that when one of R» and RH is -<CH2)l-2-R m , 

-(CH2)0-2-O(=O)-(CH2)0-2-R m » -A=OKHCH2)0-2-R m OT 
-C(=O)N(R a )-(CH2)0-2-R 111 . then the other of R$ and RH is other than 
25 -(CH2)l-2-R m . -<CH2)0-2-C(=OHCH2)0-2-R m , -C(=OKHCH 2 )0-2-R m , or 
-C(=O)N(RaHCH2)0-2-R m ; 

Rm i s aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
30 a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 
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the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Ci^4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, or 

-N<R»Rt>);and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
5 substituents each of which is independently -Ci -4 alkyl or oxo; and is 

additionally and optionally mono-substituted with phenyl, -{dl2)l-2-phenyl, 
-C(=0>phenyi, -CC>2-ptienyl, or -C02^CH2)l-2-phenyl; and 

the heteroaromatic ring or the tricyclic heterocyele is optionally 
substituted with 1 or 2 substituents each of which is independently -Cl-4 alkyl 

10 or oxo; and 

each Ra and Rb is independently -H or -Cl-4 alkyl; 

and all other variables are as defined in the class; 

15 

or a pharmaceutical^ acceptable salt thereof . 

Another embodiment of the present invention is a compound of 
Formula CD, wherein 

20 

R2 is -H or methyl; 
R3is-H; 

25 R^ is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or ^S02R a ; and is additionally and optionally 
mono-substituted with methyienedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

30 

and all other variables are as originally defined above; 

or a pharmaceutical^ acceptable salt thereof. 

In an aspect of this embodiment, R 4 is -CH2-Q; wherein Q is phenyl 

35 - optionally substituted with from 1 to 3 substituents each of which is independently -F, 
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-CI, -Br, -OH, -C1-4 alkyl, -CF3, -OCl-4 alkyl, -OCF3, -CN, or -S02R*; and is 
additionaUy and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl. 

Aspects of this embodiment include a compound of Formula (I) in 
5 which Rl is as defined in any of the preceding classes or sub-classes. 

Another class of compounds of the present invention includes any 
compound of Formula (D): 



A 

10 

wherein T is: 

(1) -H, 

(2) -OH, 

(3) ~Cl-4 haloalkyl, 

15 (4) -Ci-3 alkyl, optionally substituted with -OH or -O-Ci-4 alkyl, 

(5) -O-C1-4 haloalkyl, 

(6) -O-C1-4 alkyl 

(7) -N(RaRb), 

(8) -N(RaHCH2)2-OH, 
20 (9) -N(Ra>C02Rb 

(10) -N(Ra>c( = oxcH2)l-2-N(RaRb), 

(11) -Rk 

(12) -(CH2)l^-Rk 

(13) -(CH2)0-2-O-(CH2)0-2-R k » 

25 (14) -(CH2)0-2-N(RaHCH2)0-3-R k . or 

(15) -(CH2)0-2-N(Ra>C(=OHCH2)0-2-R k ; 

Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
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O and S ; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a tricyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
5 the aryl is optionally substituted with from 1 to 4 substi tuents each of 

which is independently halogen, -Ci-4 alkyl, -Cl-4 alkyl-ORa, -Ci«4 
haloalkyl, -O-Cl-4 alkyl, -OCi-4 haloalkyl, or -N(RaRb) ; and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl; -Cl-4 alkyl-ORa; 
10 -Cl-4 haloalkyl; -O-Ci-4 alkyl; -O-Ci-4 haloalkyl; -C(=0)Ra; oxo; 

ethyienedioxy spiro substituted on a ring carbon; phenyl; -CH2-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CH2-saturated heterocycle which is 

aa 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 
15 selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 

containing from 1 to 4 heteroatoms independently selected from N, O and S; 
the heteroaromatic ring is optionally substituted with from 1 to 4 

substituents each of which is independently -Cl-4 alkyl, -Ci_4 alkyl-ORa, 

-Cl-4 haloalkyl, -O-Ci-4 alkyl, -0-Ci_4 haloalkyl, or oxo; and 
20 the bicyclic heterocycle is optionally substituted with from 1 to 4 

substituents each of which is independently r42\^ alkyl or oxo; 

r12 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently -F, -CI, Br, -Cl-4 alkyl, -CF3» -O-Cl-4 alkyl, -OCF3, 
25 methylenedioxy attached to two adjacent carbon atoms, or phenyl; 

each R a and Rb is independently -H or -Cl-4 alkyl; and 
s is an integer equal to 2«ro, 1, 2, or 3; 

30 

and all other variables are as originally defined above; 
or a pharmaceutically acceptable salt thereof. 
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A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula QJ) exactly as defined in the class, 
except that s is zero, 1 or 2; and with the proviso that when s is 1 or 2, T is -H. 

5 Another subclass of the preceding class of compounds of the present 

invention includes any compounds of Formula (II), wherein 

R3is-H;and 

10 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cl_4 alkyL, -CF3, 
-O-Ci-4 alky I, -OCF3, -CN, -SR a , or -SC>2R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

15 

and all other variables are as defined in the class; 

or a pharmaceutically acceptable salt thereof . 

In a feature of this sub-class, R4 is -CH2-Q; wherein Q is phenyl 

20 optionally substituted with from 1 to 3 substituents each of which is independently -F, 
-CI, -Br, -OH, -Ci_4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, or -SC>2R a ; and is 

additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

25 Still another class of compounds of the present invention includes any 

compound of Formula (EH): 
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wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-Ci^. alkyl, -OCF3, -CN, 
-SRa, or -SC>2R a ; and is additionally and optionally mono-substituted with 
methyl enedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

5 

each R a is independently -H or -Ci-4 alkyl 

or a pharmaceutical^ acceptable salt thereof. In a subclass of this class, Q is phenyl 
optionally substituted with from 1 to 3 substituents each of which is independently -F, 
10 <l,-Br,-OH,-Ci^altyl,-^ 

Still another class of compounds of the present invention includes any 
compound of Formula (I), wherein 



15 Rl i 



is 



(1) -Gi^. alkyl, which is optionally substituted with 1 to 3 
substituents each of which is independently fluoro, chloro, -OH, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, <X=0)Ra, -C02R a , -SRa 
-S(=0)Ra, -N(RaRb), -C(^M<^2)0-2N(R a R b ), 

20 -NCRa^CzOHCH^l-ZNCRbRC), -S02R a , -N(Ra)S02Rt\ 

NR* 

-S02N(RaRb),-N(Ra)-C(Rb)=0, R ° , 

-N(Ra)C(=0)NCR*>RC), -N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORt>, 

(2) -<CH2)l-3-R k , 

25 (3) -(CH2)l-3-O-(CH2)0-2^ ■ 

(4) -<CH2)l-3-N-(CH2)0-2-R k . 

(5) -<CH2)l-3-N(Ra)C(=OHCH2)0-2-R k , 

(6) -(CH2)l-3-N(Ra)C(=O)-CKCH2)0-2-R k , 

(7) -(CH2)0-3-C(=O)N(RaHCH2)0-2-R k , 
30 (8) ^(=OMCH2)0-2-R k , 

(9) -C(CH3)2N(Ra)C(=0)OCH2R k , 

(10) -C(CH3)2N(Ra)CH2R k , 
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(11) -CXCH3)2N(R a )C(=0)Rk,or 

(12) -C(Rb)(N(Ra)C(=O)Rk)(CH20Rc), 

Rk is aryl selected from phenyl and naphthyi, with the proviso that when Rl is 
5 -{CH2)l-3- Rk » then Rk is not phenyl; a bicyclic caibocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing fiom 1 to 4 heteroaloms independently selected from 
N, O and S ; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 

10 membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-13-dioxolyl; 

wherein the aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 

15 substituents each of which is independently 

(1) fluoro, chloro, or bromo, 

(2) -OH, 

(3) -CN, 

(4) -CF^, 

20 (4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

substituents each of which is independendy -OH, -O-Cl-4 
alkyl, -OCP3, -C(=0)Ra -CO^Ra ^Ra or-N(RaRb), 

(5) -OCF3, 

(5) -O-Ci-4 alkyl, 

25 (8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -G(=0)Ra 

(11) -C02Ra 

(12) -SRa 

30 (13) -S(=0)Ra 

(14) -N(R a Rb) 7 

(15) KCH2)0-2-C(=O)N(RaRb), 

(16) -C(=OHCH2)l-2-N(RaRb),or 

(17) -S02R a ; 
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and all other variables are as originally defined above; 

or a pharmaceutical^ acceptable salt thereof . 
5 In a sub-class of this class, Rl is . 

(1) -Cl-4 alkyl, which is optionally substituted with 1 to 3 

substituents each of which is independently fluoio, chloto, -OH, 
-O-Cl-4 alkyl, -O-Cl-4 haloalkyl, -C(=C)Ra, -CC>2R a , -SR a , 
-S(=0)Ra -N(RaRb), ^(=OHCH2)0-2N(R a R b )» 
10 -N(RaKX^MCH2)l^ 

NR* 
R i 

-S02N(RaRb),-N(Ra)^XRb)=o,or R ° 

(2) -<CH 2 )l-3-R k , 

(3) (CH2)l-3-O-(CH2)0-2-R k , 

(4) -(CH 2 )l-3-N-(CH2)0-2-R k > 

15 (5) -<CH2)l-3-N(Ra)C(=OHCH2)0-2-R k , 

(6) -(CH2)l-3-N(Ra)C(=O)-O-(CH2)0-2-R k . 

(7) (CHz)0-3-C(=O)NCR a HCH2)0-2-R k , or 

(8) -C(=OHCH2)0-2-R k - 

20 A sub-class of the preceding class of compounds of the present 

invention includes any compounds of Formula (I), wherein 

R2is-Htand 

25 R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-C1-4 alkyl, -OCF3, -CN, -SRa, or -SOZRa; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 



30 



each R a and Rb is independently -H or -Cl-4 alkyl; 



-47- 



WO 03/035076 



PCT/GB02/04742 



Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-<OH2)i-3-R k , then Rk is not phenyl; a bicyclic caibocycle selected fiom indanyl and 
tetrahydron^phthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteroatoms independently selected from N, G and S; a 5- or 6-membered 

5 heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
heteroatoms independently selected from N, O and S, with the proviso that the 
bicyclic heterocycle is not benzo-1 3-dioxolyl; 

10 wherein die aryl, bicyclic carbocycle, saturated heterocyclic ring, 

heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substi tuents each of which is independently 

(1) fluoro,chloro,orbromo, 

(2) -OH, 
15 (3) -CN, 

(4) -CF3, 

(4) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)R a , -C02R a , -SR a , or -N(R a Rb), 

20 (5) -OCF3, 

(5) -O-C1-4 alky!, 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)R a 
25 (11) -C02R a 

(12) -SR a 

(13) -S(=^»R a 

(14) -N(R a Rb), 

(15) -(CH2)0>2-C(=0)N(R a Rt>), 
30 (16) -C(=OHCH2)l-2-N(R a Rb), or 

(17) -S02R a ; 

and all other variables are as defined in the class; 
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or a pharmaceutical^ acceptable salt thereof. 

In a feature of this sub-class, R* is -CH2-Q; wherein Q is phenyl 

optionally substituted with from 1 to 3 substituents each of which is independently F, 
-CI, -Br, -OH, -Ci_4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, or -S02R a ; and is 
5 additionally and optionally mono-substituted with methylenedioxy attached to two 
adjacent ring carbon atoms, phenyl, or -O-phenyl; 

Still another class of compounds of the present invention includes any 
compound of Formula (IV): 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -Cl^ alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, -CN, - 
SRa, or -S02R a ; and is additionally and optionally mono-substituted with 
15 methylenediox:y attached to two adjacent ring caibon atoms, phenyl, or -O-phenyl; 

each R a is independently -H or -Ci-4 alkyl 

or a pharmaceutically acceptable salt thereof. 
20 In a sub-class of this class, Q is phenyl optionally substituted with from 

1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, 
-CF3, -O-C1-4 alkyl, -OCF3, -CN, or -S02Ra 

Still another class of compounds of the present invention includes any 
compound of Formula (V): 
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wherein 

5 Rl3is-Hor-Ci_6alkyI; 

Rl4 is -H, -Cl-6 alkyl, -C(=0>-Cl-6 alkyl, -C(=OHCH2)0-2-J, or 
-C(=O)-O-(CH2)0-2- J ; wherein J is aryl selected from phenyl and naphthyl; a 5- or 
6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
10 independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 

wherein the aryl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, biomo, -CF3, -C1-4 alkyl, 
-OCF3, or -0-Ci^4 alkyl; and 
15 wherein the saturated heterocyclic ring or heteroaromatic ring is 

optionally substituted with from 1 to 3 substituents each of which is 
independently fluoro, chloro, bromo, -CF3, -Cl-4 alkyl, -OCF3, -O-Ci-4 

alkyl, or oxo; 

20 Rl5 and R* 6 are each independently -Cl-6 alkyl; or alternatively Rl5 and Rl6 

together with the carbon atom to which they are both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
25 independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CN, 
-SR a , or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

each R a is independentiy -H or -C1-4 alkyl 



-50- 



WO 03/035076 



PCT/GB02/04742 



or a pharmaceutically acceptable salt thereof. 

In a sub-class of this class, Q is phenyl optionally substituted with from 
1 to 3 substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, 
5 -CF3, -OC1-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyL 

A sub-class of the preceding class of compounds of the present 
invention includes any compounds of Formula (V), wherein Riband Rl6 are both 
10 methyl; or alternatively Rl5 and Rl6 together with the carbon atom to which they are 
both attached form cyclohexyl; 

and all other variables are as defined in the class; 

15 or a pharmaceutically acceptable salt thereof. 

It is to be understood that additional embodiments of the present 
invention include, but are not limited to, compounds of Formula I wherein each of 
two or three or more of R 1 , R 2 , R 3 , R 4 , R a , R b , R c , R d , R k and R m is independently 
20 defined in accordance with its definition in one of the embodiments or an aspect 

thereof as set forth above, or in accordance with its definition in one of the foregoing 
classes set forth above or a sub-class or feature thereof. Any and all possible 
combinations of these variables in Formula I are additional embodiments within the 
scope of the present invention. 

25 

An aspect of the present invention is a compound selected from the 
group consisting of 

4-fluorobeiizyl)-S,6-dihya^ 
30 carboxamide; 

N^4_fl UO robeiizyl)-5,6Kfihyd^ 
carboxamide; 
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2-[l-benzoyl-4^Jht<Iim^ 
dihydroxypyrinitdtoe-4-caiboxamide; 

2^1-benzoyl^methylpipera^ 
5 carboxamide; 

NK4-fluorobenzyl>5^ 
carboxamide; 

10 N^4-fluorobenzyi>5,6^^ 
teirahydhr>quinolin-2~yI]p^ 

NK4-fluorotenzy^ 
yl]pyriinidine-4^arix)xainide; 

15 

N^4-fluorobenzyl>5,6^hydro^ 
yl]pyrimidiiie-4-catboxamide; 

2<l^thylpiperitfn-2-yl^ 
20 carboxamide; 

N^4_fluorobenzyl>5,6^hy^ 
4-caiboxamide; 

25 2-[l<acetylamino)cyclohexyQ^ 
carboxamide; 

NK4-fluoiobenzyl>5,6-^ 
yl]pyrimidrne-4-<2iiira 

30 

N-(4-fluoroben2^1>-5 7 6^hydroxy-2^ 
carboxamide; 

35 carboxamide; 
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2-[l^N-dimethyl£^ 
dihydroxypyiiiiiidine-4-<^rboxamide; 

5 N^4-fluorobenzyl)-5,6Kiihydroxy-2>{l-methyl-l-[(pyri 
lcarbonyl)amino]ethyl }pyrimidine-4-caiboxamide; 

2-[l^dimethylamino)-2-phenyl^ 
carboxamide; 

10 

2-{l-[(2,4~dimethyl-13^^ 
dihydix)xypyrimidine : 4-cait»xaniide; 

2-[1^3^hlon>benzoyl)^methylpiperazin-2-yl]-NK4-flu^ 
15 dihydix>xypyriiiudine-4-<^iboxamide; 

N^4-fluoiobenzyl)>5 > 6Kiihydioxy-2-[l-methyl^(melhylsulf^^ 
yl]pyrimidine-4-carboxamide; 

20 NK4-fluoiobenzyl)-5 > 6-^ 
4-carboxamide; 

N<3-tromo^fluorobenzyl>2-[l^^ 
dihydroxypyrimidine-4-caiboxamide; 

25 

2-[M<*irathylan^ 
carboxamide; 

N<4-fluorobenzyl)-5,6-dihydroxy-2--{ l-[(pyridin-2- 
30 ylcaitK>nyl)annno]cyclo^ 

2<4-benzyl-l-methylpiperazin-2^ 
carboxamide; 
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N<23^iimethoxyb^ 
ylethyl)phenyl]pyiiimcfine-4-<^ffboxa 

N<4-fluorobenzyl>5,6^y^^ 
5 yl)pyrimidine-4-<^uiK)xainide; 

N<23-dtaetlK>xybenzyl^^ 
dihycbx)xypyrimidine-4-caiboxamide; 

10 .2^Hanilmocai^ 
carboxamide; 

2-[(2S,4R>14>«izoyl-4Kbeiizyloxy)pyrro 
dihydroxypyrimidine-4-caiboxaim 

15 

N<4-fluoroben2yl>5,6-d^ 
y1]pyrim Mme ^4~caiboxamide; 

N<4-fluorobenzyl)-5,6-<Iihydra 
20 tetrahydroisqquinofin-3-yl^^ 

]tf^4-fluorobenzyI)-5^ 

Icarbonyl)amino]ethyI }pyrinudine~4H^ffboxamide; 

25 2^1-^enzoylpiprad^^ 
carboxamide; 

2^1-benzylpipmdi^ 
carboxamide; 

30 

2Kl-benzoylpyrrolidin-2^ 
carboxamide; 

N^4-flucroberi2yl)-5,6^ 
35 carboxamide; 
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N<23-dimethoxybenzyl>5,6-di^ 
4-carboxamide; 

5 N<4-fluorobenzyI>5,6^^ 
caiboxamide; 

2-(l^nzoyl-l^/4-tet^ydn^ 
<Hhydmxypy"midiTie^4^caTix^xaTriide; 

10 

2-{ l-[(N^-^imethyl^ycyl)anaino]-2-phenyl^ 
dihydroxypyrimidine-4-carboxamide; 

N<23-dtoethoxybenzyl>-5,6-<iihydro 
15 ylmemyI)phenyl]pyTimitfine-^^ 

2-{4-[(diethylammo)mem^^ 
dihydroxypyriinidine-4-<^it)oxamide; 

20 N<4-fluorobenzyl)-5,6-<^ 

y1]pyrimidine-4-carboxamide; 

2-(l-benzoylpynoUdm-2-yl^^ 
caiboxamide; 

25 

tort-butyl 2-(4-{ [(4-fluorobenzyl)aiimio]c^^ 
)d)moiphoUneH4-<^iboxylate; 

N<4-fluorobe^l>5,6^^ 
30 yl]pyrimidine-4K?aiboxamide; 

2-[2KN^-dimethyIglyc^ 
5 ,6-dmydioxypyiiniidin^ 
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2<l-benzoyl-23^yd^ 
dihydibxypyriinidin6-4H»i1)oxamide; 

2K2^benz»)d-l,23Atetra^^ 
5 dihydioxypyriiiudine-4-cartK>xamide^ 

2^1-aminc^2-phenyleft^ 
carboxamide; 

10 2^44>enzylmorpholin^^^ 
carboxamide; 

N<4-fluorobenzyl>5,6Kiihydroxy-2-{ M(l-methyl-lH-imidazol-2r 
yl)caibonyl]piperidinr2-yl jpyrimidme^^ 

15 

N^^-dimethoxyben^ 
ylmemyl)phenyl]pynmidm^ 

jS^(4-fluorobeiizyi>5,o^^ 
20 carboxamide; 

jV^(4-Fluon>benzyl>5,6^^ 

2-{4-[({ [(2^MorophenyI)sulfon^^ 
25 dimemoxybenzyl>5,6-dihydroxypyriim 

iV*<4-fluorobemyl>^^ 
di carboxamide; 

30 2-Benzyl-J\K4~fluo^ 
carboxamide; 

and pharmaceutically acceptable salts thereof . 
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Another aspect of the present invention is a compound selected from 
the group consisting of 

N<4-fluorobemyl)-5,6-dih^ 
5 caiboxamide; 

2-[Mdimethylanrino>l-meto 
caiboxamide; 

10 N<4-fluorobenzyl>5,6-dihydra 
carboxamide; 

* 

24(dimethylamino)(phenyl)me^ 
caiboxamide; 

2-{4-[(diethylammo)methy 
dihydroxypyrimidine-4-<^iboxaird 

N4>enzyl-5,6-dihydroxy-2-(3-phen^ 

20 

N<4~fluorobe^l>5,6-dihydroxy-2r.[l^yri<to 
tetrahydroqirinoUn-2-yl]pyii^ 

and pharmaceutically acceptable salts thereof. 

25 

Another aspect of the present invention is a compound selected from 
the group consisting of 

benzyl l-[4-({ [4-fluon>-2-(methylsulfony^ 
30 dihydroxypyrirnidin-2-yl]-l~methyleth^caibamate; 

2^1-^no-i-methylethyl}^ 
dihydroxypyrimidine-4-^uboxamide; 
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2-[HdmethyIaiiimoH 
dihydroxypyrimid^ne-4-carboxaiaide; 

2<l-aminocycloprop^ 

5 

2~[Mdimethyiamino)cyc]opjx^ 

carboxamide; 

NH[4-fluoix)ben2^1>-5,6^ydioxy-2-{ l-[(pyraziii-2- 
10 ylcarbonyl)amino]cyclopropyl } pyriirudine-4-caiboxamide; 

benzyl l-(4-{ [(4-fluorobenzyl)amino]carbonyl }-5,6-dihydroxypyrimidin-2- 
yl)cyclopentylcaxbamate; 

15 2<l-aminocyclor*tttyl^^ 

24Mdimethylamino)cyclopen^ 
carboxamide; 

20 2^1-{[(ethylamrao)car^ 

dihydroxypyiiniidine^4-<^aboxaniide; 

2^1KbenzylaminoH-^^ 
carboxamide; 

25 

2-[lKbenzoylammoH-me^ 
carboxamide; 

2-{ l-|beiizyl(methyl)ainino]-l-methylethyi }-NK4-fluorobenzyl)-5,6- 
30 dihydroxypyrimidine-4-caiboxamide; 

2-[Hdimethylamino)-l-methylethyI]-NK2^thoxybenzyl^ 
4-carboxamide; 
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N-(2-cMorobenzyl)-2-[Hdimemyl^ 
carboxamide; 

N<2^hIorotenzyl>2-[Hdim^ 
5 carboxamide; 

N^5^Moro-2-methyIb^ 
dihydroxypyrimidine^4-carboxamide; 

10 N-(4-fluorobenzyl)-5,6^ 

ylc^Lrbonyl)ambio]ethyl }pyriimdtoe-4-caiboxamide; 

2-[HdiethylanimoH-n^yle^ 
carboxamide; 

15 

N-(4-flucrobenzyI>5,^ 
carboxamide; 

N-(4-fluorobenzyl)-5,6^ 
20 carboxamide; 

N<4-fluorobenzyl)-5,6-dih 
carboxamide; 

25 N^4~fluorobaiz>1>-5,6-dihydroxy-2- { l-methyl-l-[methyl(pyridin-4^ 
ylmemyl)amino]ethy] }pyrimidme-4-rarboxamide; 

2-[l-(dimemylammoM-^ 
(memylthio)benzyl]pyriniidine^ 

30 

Nl^l-diethyl-N~2— [l-(4-{ [(4-fluorobenzyl)aniino]cart)onyI}-5,6- 
dihydroxypyrimidin-2~yl>l-methylemyl]eman 

2-[Hl/*^oxa^-azaspiio[4^]dec^ 
35 dihydroxypyrimidme-4-<ai^ 
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N-(4-fluorobenzy^ 
yl)cartx)nyl]amino}ethyI^ 

5 N^4^fluorobenzyl>5,6-^ 

yl)ethyl]pyiiinidine-4-<^rboxamide; 

NK4-fluorobenzyl>5,6-dihydn>xy-2-{ l-methyl~l-[m 
ylmethyl)amino]ethyl }pyrimidine-4-rarboxamide; 

10 

N-[l-(4-{ [(4-fluc*robenzyl)amino]caibonyi }-5,6-*fihydroxypyr^ 
methyletfiylj^methyh^^ 

2-{ l-[ac^l(methyI)2uiiino]-l-inetbylethy 
15 dihydroxypyrimidine-4K^rboxamide^ 

2-[lK^tylammoM-meth^^ 
carboxamide; 

20 2-{l-[4<dimethylan^^ 

dihydroxypyiimidm6-4K^rt)oxamide; 

N^2^Klimethoxybenzyi^^ 
dihydroxypyrimidine-4-^^ 

25 

2-[4^diinethylamino)tBtrahyd 
dihydroxypyrimictine-4-carboxam 

N^4-fluorobemyi>5,6^^ 
30 yl)pyrimidine-4-caiboxaniide; 

2<7-acetyl-7-azabicycIo[^^^^ 
dihydroxypyrimidine-4-caiboxainide; 
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2^2-acetyl-2-azaMcycto^ 
dihydroxypyrimidine-4-<»rboxamide; 

N-(4-fluorobenzyl)-5,6^ 
5 yl)pyrimidme-4-carboxamide; 

tert-buty! (2S/lR)-4-<beiizyloxy>2^^ 
dihydn>xypyiimidin-2-yl)piperiduie-l -carboxylase; 

10 2-[(2S/lR)-4H(benzylo^ 

dihydroxypyriinidine-4-K^rboxamide; 

2-[(2S,4R>4Kbenzyto^ 
dihydi^Typy"iTiidtTie>4-^rix>xamide; 

15 

N^4-fluon>benzyl)-5,fr^ 
yl]pyrimidine-4-carboxamide; 

2-[l-acetyl^Kbenzylo^ 
20 dihydroxypyrimidine-4^itx>xamide; 

2Kl^yl^methylpipeiazin-2-yl^^ 
carboxamide; 

25 NK4-fluorobenzyi)-5,6Kim^ 
yl]pyriitddine-4-caiix>xamide; 

teit-butyl 3-(4-{[(4-fl^^ 
yl)thiomorpholine-4-carboxylate; 

30 

N-(4-fIuoroben^l)-5,6^hydro^ 

N<4-fluorobe«zyl)-5,fr^ 
carboxamide; 

35 
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N-(4~Quorobe^l)-5,6^ 

ylJp yrirnidiTi e^-caifaoxamide: 

2<4-acetylttaoiroipholin^^ 
5 carboxamide; 

tert-butyi 1^4-{[(4-fkioiqbeT^ 
methoxyethylcarbamate; 

10 2-[l-(dimelhyIamiiK>)-2-ii^^ 
4-carboxamide; 

24Hac^lammo)-2-mem^^ 
carboxamide; 

15 

2<l-anmo-2^methoxye^ 
carboxamide; 

N-(4-fluorobenzy^ 
20 ylcaitK>nyl)ammo)eth^ 

NK4-fluorobenz^l)-2-[lKfoimylaim 
carboxamide; 

25 N^4-fluorobenzyl)-5,6-dmydroxy-2-[2-mem 
carboxamide; 

2-{l-[arety!(me^ 
dmydroxypyrimidirie^ 

30 

N-(4-fluorobenzyi>5,6^ 

yl<^rtx>nyl)anrmo]ethyl }pyriniidine-4-cartx>xamide; 

N-(4-fliu>robenzy^ 
35 -yI]pyiiimdine-4-<^ui)oxamide; 
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N^4-fluorobe^ 
carboxamide; 

5 N^4-fluoroben2^>-5,6^ 
4-carboxarnide; 

2K3-acetyl-13-thiazoHdi^^ 
carboxamide; 

10 

N^4-fluorobenzy^ 
carboxamide; 

N<4-fluorobrazy^^ 
15 carboxamide; 

2^2,4-dirnethyl-l^yrari^ 
dihydroxypyriinicHne-4-<^rboxamide; 

20 2Kl-*cetyl-2/f-«timefo^ 
4-carboxarrride; 

tert-butyl l-<4-{ [(4-fluorobenzyl)arrdno]carbonyI} 
methoxy- 1 -methylethylcarbarnate; 

25 

2^1-amino-2-metho^ 
4-carboxamide; 

« 

2-[l-(acetylamino)-2-ire^ 
30 dihydroxypyrirrudine^ 

2-[lKdirnethylamino>2-methoxy-l-methyl^^ 
dihydroxypyrimidine^ 
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N^4-fluoiobenzyl>-5,6-dihydroxy-2-[2-me& 
(methylanrino)ethyl]pyi^ 

N-(4-fluorobenzyl)-5,6^h^^ 
5 ylcait>onyl)ammo]e&yl^ 

2-(l,2Klimethylpi]^^ 
caiboxamide; 

10 2-{ l-[acetyl(methyl)aiiiino]-2-methoxy-l-iiiethylethyl } -N-(4-fluorobenzyl)-5,6- 
dihydn>xypyriinidin6-4-cadx>x 

N-{4~fluorobenzyl)-5,6-<iihydroxy-2-{ 2-methoxy- 1 -methyl- l-[methyl(pyridin-2- 
ylc^rbonyl)amino]ethyl }pyrimidme^4-caii>oxamide; 

15 

2-{l-[(cyclohexylmethy^^ 
fluoroben2yl>5,6-dihydix)xypyriim 

2^{l-[(cyclbhexylii^ 
20 dihydroxypyiimidme^4-carboxamide; 

2-{ l-[(cyclohexylmemyl)^^ 
dihydroxypyrimidine^ 

25 2-(4-acetyl-l ,2-dimemylpi^^ 
4-carboxamide; 

2<l-ace^-2-methylpiperid^^ 
carboxamide; 

30 

N<4-flucMX)beiizyl>5,6-dihydroxy-2-[2-meth 
yl]pyrimidine-4-cailK)xamide; 

N-(23-dimethoxyben2yl)-2-<l ^^limethylpiperidin-2 r -yl>5,6-dihydro 
35 carboxamide; 
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N^4-fluorobeiizyi)-5,6^^ 
yl]pyriirddine-4-<^rboxamide; 

5 2-{ l-[(2,4-dimethyl-l,3-thiazo^^ 

fluon>benzyI>5,6^hydbx>xypyriiiudin 

2-[(2SH-acetyl-2-m^ylpyixoUdiiH2-yl]-NK^ 
dihydroxypyrimidine-4-caiboxami^ 

10 

and phaimaceutically acceptable salts thereof- 
Other embodiments of the present invention include the following: 
(a) A pharmaceutical composition comprising a compound of 

Formula (I) and a phaimaceutically acceptable carrier. 
15 (b) A pharmaceutical composition which comprises the product 

prepared by combining (e.g., mixing) an effective amount of a compound of Formula 

(T) and a phaimaceutically acceptable carrier. 

(c) Hie pharmaceutical composition of (a) or (b), further 
comprising a therapeutically effective amount of an HIV infection/AIDS treatment 

20 agent selected from the group consisting of HIV/AIDS antiviral agents, 
immunomodularors, and anti-infective agents. 

(d) The pharmaceutical composition of (c), wherein the HIV 
infection/AIDS treatment agent is an antiviral selected from the group consisting of 
HIV protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors, and 

25 nucleoside HIV reverse transcriptase inhibitors. 

(e) A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound of Formula (I) and a 
therapeutically effective amount of an HTV infection/AIDS treatment agent selected 

30 from the group consisting of HIV/AIDS antiviral agents, immunomodularors, and 
anti-infective agents. 

(f) The combination of (e), wherein the HIV infection/AIDS 
treatment agent is an antiviral selected from the group consisting of HTV protease 
inhibitors, non-nucleoside HTV reverse transcriptase inhibitors and nucleoside HTV 

35 .reverse transcriptase inhibitors. 
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(g) A method of inhibiting HIV integrase in a subject in need 
thereof which comprises administering to the subject a therapeutically effective 
amount of a compound of Formula (I). 

(h) A method of preventing or treating infection by HIV in a 

5 subject in need thereof which comprises administering to the subject a therapeutically 
effective amount of a compound of Formula (J). 

(i) The method of (h), wherein the compound of Formula 0) is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from the group consisting of HIV protease inhibitors, non- 
10 nucleoside HIV reverse transcriptase inhibitors, and nucleoside HIV reverse 

transcriptase inhibitors. 

(j) A method of preventing, treating or delaying die onset of AIDS 
in a subject in need thereof which comprises administering to the subject a 
therapeutically effective amount of a compound of Formula (Q, 

15 (k) The method of (j), wherein the compound is administered in 

combination with a therapeutically effective amount of at least one antiviral selected 
from the group consisting of HIV protease inhibitors, non-nucleoside HIV reverse 
transcriptase inhibitors, and nucleoside HIV reverse transcriptase inhibitors 

Q) A method of inhibiting HIV integrase in a subject in need 

20 thereof which comprises administering to the subject the pharmaceutical composition 
of (a), (b), (c) or (d) orthe combination of (e) or (f). 

(m) Amethodof preventing or treating infection by HIVina 
subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

25 (n) Amethodof preventing, treating or delaying the onset of AID 

in a subject in need thereof which comprises administering to the subject the 
pharmaceutical composition of (a), (b), (c) or (d) or the combination of (e) or (f). 

The present invention also includes a compound of the present 
invention (i) for use in, (ii) for use as a medicament for, or (Si) for use in the 

30 preparation of a medicament fon (a) inhibiting HIV protease, (b) preventing or 

treating infection by HTV, or (c) preventing, treating or delaying the onset of AIDS. 
In these uses, die compounds of the present invention can optionally be employed in 
combination with one or more HIV/AIDS treatment agents selected from HTV/AIDS 
antiviral agents, anti-infective agents, and immunomodulators. 
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Additional embodiments of the invention include the pharmaceutical 
compositions, combinations and methods set forth in (aHn) above and the uses set 
forth in the preceding paragraph, wherein the compound of the present invention 
employed therein is a compound of one of the embodiments, aspects, classes, sub- 
5 classes, or features of the compounds described above. In all of these embodiments, 
the compound may optionally be used in the form of a pharmaceutically acceptable 
salt 

As used herein, the term "Ci_6 alkyl" (or "Ci-Qs alkyl") means linear 
or branched chain alkyl groups having from 1 to 6 carbon atoms and includes all of 
10 the hexyl alkyl and pentyl alkyl isomers as well as n-, iso-, sec- and t-butyl, n- and 
isopropyl, ethyl and methyl. **Cl-4 alkyl" means n-, iso-, sec- and t-butyl, n- and 

isopropyl, ethyl and methyl. 

The term "Co" as employed in expressions such as "Q>_6 alkyl" means 
a direct covalent bond. For example, when Rl in Compound I is -Cq-6 aIkyl-0-CQ_6 
15 alkyl-Rk then Rl is -O-Rk when both alkyl groups are Co alkyl. Similarly, when an 
integer defining the presence of a certain number of atoms in a group is equal to zero, 
it means that the atoms adjacent thereto are connected directly by a bond. For 

4 V U 

example, when R 4 is Fr wherein p is an integer equal to zero, 1 or 2, then 

R^ has the following structure when p is zero: R 5 . 

20 The term "-Ci^ alkyl-" refers to a Ci to C6 linear or branched alkyl 

group as just defined which is bivalent It can alternatively be referred to as "Ci_6 
alkylene" or "Ci~6 alkanediyr. A class of alkylenes of particular interest with respect 
to the invention is -(CH2)l-6-, and sub-classes of particular interest include -<CH2)l- 
4-, -(CH^l-3-, <CH2)l-2-, and -CEfc-- 

25 Theterm"C2-5alken3d"(or"C2^5alkenyl")m 

branched chain alkenyl groups having from 2 to 5 carbon atoms and includes all of the 
pentenyl isomers as well as 1-butenyl, 2-butenyl, 3-butenyl, isobutenyl, 1-propenyl, 2- 
propenyl, and ethenyl (or vinyl). Similar terms such as "C2-3 alkenyl" have an 
analogous meaning. 

30 The term "-C2-5 alkenyl-" refers to a C2 to C5 linear or branched 

alkenyl group as just defined which is bivalent. It can alternatively be referred to as 
"C2-5 alkenylene" or "C2-5 alkenediyl". 
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The tenn "C2-5 alkynyT (or "C2-C5 alkynyl") means linear or 
branched chain alkynyl groups having from 2 to 5 carbon atoms and includes all of the 
pentynyl isomers as well as 1-butynyl, 2-butynyl, 3-butynyl, 1-propynyJ, 2-propynyI, 
and ethynyl (or acetylenyl). Similar terms such as "C2-3 alkynyl" have an analogous 

5 meaning. 

The term "-C2-5 alkynyl-" refers to a C2 to C5 linear or branched 
alkenyl group as just defined which is bivalent- It can alternatively be referred to as 
"C2-5 alkynylene" or "C£-5 alkynecfiyr. 

The term "C3-8 cycloalkyr (or "C3-C8 cycloalkyl") means a cyclic 
10 ring of an alkane having three to eight total carbon atoms (i.e., cyclopropyi, 

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptjd, or cyclooctyl). The terms "C3-7 
cycloalkyr, "C3-6 cycloalkyr, "C5-7 cycloalkyr and the like have analogous 
meanings. 

Hie term "C3-7 azacycloalkyl" (or "C3-C7 azacycloalkyT) means a 
15 saturated cyclic ring consisting of one nitrogen and from three to seven carbon atoms 
(i.e., azetidinyl, pyrrolidinyl, piperidin^, or azepanyl). 

The term "halogen" (or "halo") refers to fluorine, chlorine, bromine 
and iodine (alternatively referred to as fluoro, chloro, bromo, and iodo). 

The term "Ci-6 haloalkyl" (which may alternatively be referred to as 
20 "C1-C6 haloalkyl" or "halogenated C\-C6 alkyF) means a Ci to C6 linear or 

branched alkyl group as defined above with one or more halogen substituents. Hie 
term "Ci-4 haloalkyl" has an analogous meaning. Hie term "Cl-6 fluoroalkyT has 
an analogous meaning except that the halogen substituents are restricted to fluoro. 
Suitable fluoroalkyls include the series (OH2)0-4CF3 (i.e., trifluoromethyl, 2^2- 

25 trifluoroethyl, 333-trifluoro-n-propyl, etc.). 

The term "carbocycle" (and variations thereof such as "carbocyclic" or 
"carbocyclyn as used herein refers to (i) a C3 to C8 monocyclic, saturated or 
unsaturated ring, (ii) a C7 to C12 bicyclic ring system, or (iii) a Cn to Cl6 tricyclic 
ring system, wherein each ring in (ii) or (iii) is independent of or fused to the other 

30 ring or rings and each ring is saturated or unsaturated. The carbocycle may be 
attached to the rest of the molecule at any carbon atom which results in a stable 
compound. The fused bicyclic carbocycles are a subset of the carbocycles; i.e., the 
term "fused tricyclic carbocycle" generally refers to a C7 to C10 bicyclic ring system 
in which each ring is saturated or unsaturated and two adjacent carbon atoms are 
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shared by each of the rings in the ring system. Fused tricyclic caibocycles have an 
analogous meaning. A subset of the fused bicyclic caibocycles are those bicyclic 
caibocycles in which one ring is a benzene ring and the other ring is saturated or 
unsaturated, with attachment via any carbon atom that results in a stable compound. 
5 Representative examples of this subset include the following: 




The term "aryT refers to aromatic mono- and poly-carbocyclic ring 
systems, wherein the individual carbocyclic rings in the polyring systems are fused or 

10 attached to each other via a single bond. Suitable aryl groups include phenyl, 
naphthyl, and biphenylenyl. 

The term "heterocycle" (and variations thereof such as "heterocyclic" 
or "heterocyclyl") broadly refers to (i) a 4- to 8-membered, saturated or unsaturated 
monocyclic ring, (ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16- 

15 membered tricyclic ring system; wherein each ring in (ii) or (iii) is independent of or 
fused to, or bridged with, or spiro to the other ring or rings and each ring is saturated 
or unsaturated, and the monocyclic ring, bicyclic ring system, or tricyclic ring system 
contains one or more heteroatoms (e.g., from 1 to 6 heteroatoms, or from 1 to 4 
heteroatoms) selected from N, O and S and a balance of carbon atoms (the monocytic 

20 ring typically contains at least one carbon atom and the ring systems typically contain 
at least two carbon atoms); and wherein any one or more of the nitrogen and sulfur 
heteroatoms is optionally be oxidized, and any one or more of die nitrogen 
heteroatoms is optionally quaternized. The heterocyclic ring may be attached at any 
heteroatom or carbon atom, provided that attachment results in the creation of a stable 

25 structure. When the heterocyclic ring has substituents, it is understood that the 
substituents may be attached to any atom in the ring, whether a heteroatom or a 
carbon atom, provided that a stable chemical structure results. 

Saturated heterocyclics form a subset of the heterocycles; i.e., the term 
. "saturated heterocyclic" generally refers to a heterocycle as defined above in which 
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the entire ring system (whether mono- or poly-cyclic) is saturated Hie term 
"saturated heterocyclic ring" refers to a 4- to 8-membered saturated monocyclic ring 
which consists of carbon atoms and one or more heteroatoms selected from N, O and 
S Representative examples include piperidinyl, piperazinyi, azepanyl, pyrrolidinyl, 
5 pyrazolidinyl, imidazoHdinyl, oxazolidinyl, isoxazolidinyl, morpholinyl, 
thiomorpholinyl, thiazolidinyl, isothiazolidinyl, and tetrahydrofuryl (or 
tetrahydrofuranyl). 

Heteroaromatics form another subset of the heterocycles; i.e., the term 
w heteroaromatic M (alternatively "heteroaryl") generally refers to a heterocycle as 

10 defined above in which the rathe ring system (whether mono- or poly-cyclic) is an 
aromatic ring system. Hie tram "heteroaromatic ring" refers a 5- or 6-membered 
monocyclic aromatic ring which consists of carbon atoms and one or more 
heteroatoms selected from N, O and S. Representative examples of heteroaromatic 
rings include pyridyl, pyrrolyl, pyrazinyl, pyrimithnyl, pyridazinyl, thienyl (or 

15 thiophenyl), thiazolyl, furanyl, imidazolyl, pyrazolyl, triazolyl, tetrazolyl, oxazolyl, 
isooxazolyi, oxadiazolyl, thiazolyl, isothiazolyl, and thiadiazolyl. 

Representative examples of bicyclic heterocycles include 
benzotriazolyl, indolyl, isoindolyl, indazolyl, indolinyl, isoindolinyl, quinoxalinyl, 
quinazolinyl, cinnohnyl, ch^ 

20 tetrahydroisoquinolinyl, isoquinolinyl, 2^niihyclrobenzofuranyl, 7- 

<v? 

azabicyclo[2^.1]heptyl (e.g,, H ), l,4-dioxa-8-azaq)iro[4.5Jdecyl (e.g., 

, azabicyclo[2.1.1]hexyl, (e.g., , 23-dihydrobenzo- 

1,4-dioxinyl (i.e., ), and benzo-13-dioxolyl (i.e., O^o > ); Li certain 

contexts herein, C^O* i s alternatively referred to as phenyl having as a substituent 
25 methylenedioxy attached to two adjacent carbon atoms. 

Representative examples of tricyclic heterocycles include 
phenothiazinyl, carbazolyl, betarcarbolinyl, tetrahydro-betarcarbolinyl, acridinyl, 
phenazinyl, and phenoxazinyl. 
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Unless expressly stated to the contrary, an "unsaturated" ring is a 
partially or fully unsaturated ring. For example, an "unsaturated monocyclic Q> 
carbocycle" refers to cyclohexene, cyclohexadiene, and benzene. 

Unless expressly stated to the contrary, all ranges cited herein are 
5 inclusive. For example, a heterocycle described as containing from "1 to 4 
heteroatoms" means the heterocycle can contain 1,2, 3 or 4 heteroatoms. 

When any variable (e.g., Ra, Rb, rc, Rk etc.) occurs more than one 
time in any constituent or in Formula I or in any other formula depicting and 
describing compounds of the invention, its definition on each occurrence is 
10 independent of its definition at every other occurrence. Also, combinations of 

substituents and/or variables are permissible only if such combinations result in stable 
compounds. 

The term "substituted" (e.g., as in "aryl which is optionally substituted 
with one or more substituents ...") includes mono- and poly-substitution by a named 
15 substituent to the extent such single and multiple substitution (including multiple 
substitution at the same site) is chemically allowed. 

Substituted ring systems, which systems are themselves substituents 
bonded to a non-substituent atom, include, but are not limited to, moieties in which 
the atom bearing the ring substituent and the atom bonded to the non-substitutent 
20 atom are the same. For example, the substituent represented by 

HzN^A 

is a substituted cyclopropyl ring, wherein the cyclopropyl ring substituent is an amino 
group. 

The compounds of the present invention may have asymmetric centers 
25 and may occur, except when specifically noted, as mixtures of stereoisomers or as 
individual diastereomers, or enantiomers, with all isomeric forms being included in 
the present invention. 

The dihydroxypyrinridine compounds of the present invention (i- e ~> 
compounds of Formula I wherein R2 = H) may also occur as tautomers thereof. 
30 Tautomers include, but are not limited to: 
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It is understood that the present invention includes all tautomers of the dihydroxy 
compounds embraced by Formula I, both singly and in mixtures. 

The compounds of the present inventions are useful in the inhibition of 
5 HIV integrase, the prevention or treatment of infection by human immun odeficiency 
virus (HIV) and the prevention, treatment or the delay in the onset of consequent 
pathological conditions such as AIDS. Preventing AIDS, treating AIDS, delaying the 
onset of AIDS, or preventing or treating infection by HIV is defined as including, but 
not limited to, treatment of a wide range of states of HIV infection: AIDS, ARC 

10 (AIDS related complex), both symptomatic and asymptomatic, and actual or potential 
exposure to HTV. For example, the compounds of this invention are useful in treating 
infection by HIV after suspected past exposure to HIV by such means as blood 
transfusion, exchange of body fluids, bites, accidental needle stick, or exposure to 
patient blood during surgery. 

15 The compounds of this invention are useful in the preparation and 

execution of screening assays for antiviral compounds. For example, the compounds 
of this invention are useful for isolating enzyme mutants, which are excellent 
screening tools for more powerful antiviral compounds. Furthermore, the compounds 
of this invention are useful in establishing or determining the binding site of other 

20 antivirals to HIV integrase, e.g., by competitive inhibition. Thus the compounds of 
this invention are commercial products to be sold for these purposes. 

Compounds representative of the present mvention have been tested 
for inhibition in an assay for the strand transfer activity of integrase. The assay is 
conducted in accordance with Wolfe, AJL et al., J. YiroL 1996, 70: 1424-1432, for 

25 recombinant integrase, except that: (i) the assay uses preassembled integrase strand 
transfer complexes; 0i) the strand transfer reaction is performed in the presence of 
irmibitorin2^mMMga2 using 0.5 to 5 nM of a3* ETTC labeled target DNA 
substrate as described in WO 02/30930, the disclosure of which is hereby 
incorporated by reference, and (iii) strand transfer products are detected using an 

30 alkaline phosphatase conjugated anti-FTTC antibody and a chemiluminescent alkaline 
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phosphatase substrate. Representative compounds (e.g~, the compounds set forth in 
Tables 1-25 below) tested in the integrase assay demonstrated ICso's of about 5 

micromolar or less. 

Further description on conducting the assay using preassembled 
5 complexes is found in Hazuda et al., J. ViroL 1997, 71: 7005-7011; Hazuda et al., 
Drug Design and Discovery 1997, 15: 17-24; and Hazuda et aL, Science 2000, 287 : 
646^50. 

Certain compounds representative of the present invention have also 
been tested in an assay for inhibition of acute HIV infection of T-lymphoid cells, 
10 conducted in accordance with Vacca, JJ\ et aL, Proc NatL Acad. Set USA 1994, 91: 
4096. These compounds demonstrated IC95's of about 10 micromolar or less. 

The compounds of the present invention may be administered in die 
form of pharmaceutical^ acceptable salts. The tern "pharmaceutically acceptable 
salt" refers to a salt which possesses the effectiveness of the parent compound and 

15 which is not biologically or otherwise undesirable (e.g^ is neither toxic nor otherwise 
deleterious to die recipient thereof). Suitable salts include acid addition salts which 
may, for example, be formed by mixing a solution of the compound of the present 
invention with a solution of a pharmaceutically acceptable acid such as hydrochloric 
acid, sulfuric acid, acetic acid, trifluoroacetic acid, or benzoic acid. When the 

20 compounds of the invention carry an acidic moiety, suitable pharmaceutically 

acceptable salts thereof can include alkali metal salts (e.g., sodium or potassium salts), 
alkaline earth metal salts (e.g., calcium or magnesium salts), and salts formed with 
suitable organic ligands such as quaternary ammonium salts. Also, in the case of an 
acid (-COOH) or alcohol group being present, pharmaceutically acceptable esters can 

25 be employed to modify the solubility or hydrolysis characteristics of the compound. 

For the purpose of preventing or treating HIV infection or preventing, 
treating or delaying the onset of AIDS, die compounds of the present invention may 
be administered orally, parenterally (including subcutaneous injections, intravenous, 
intramuscular, intrastemal injection or infusion techniques), by inhalation spray, or 

30 rectally, in the form of a unit dosage of a pharmaceutical composition containing a 
therapeutically effective amount of the compound and conventional non-toxic 
pharmaceutically-acceptable carriers, adjuvants and vehicles. 

The term "administration" and variants thereof (e.g., "administering" a 
compound) in reference to a compound of the invention mean providing the 

35 compound or a prodrug of the compound to the individual in need of treatment. 
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When a compound of the invention or a prodrug thereof is provided in combination 
with one or more other active agents (e.g., antiviral agents useful for treating HIV 
infection or AIDS), "administration" and its variants are each understood to include 
concurrent and sequential provision of the compound or prodrug and other agents. 
5 As used herein, the term "composition" is intended to encompass a 

product comprising the specified ingredients in the specified amounts, as well as any 
product which results, directly or indirectly, from combining the specified ingredients 

in the specified amounts. 

By "pharmaceutically acceptable" is meant that the ingredients of the 
10 pharmaceutical composition must be conmauljle wim each omer and not deleterious 

to the recipient thereof. 

The term "subject" (alternatively referred to herein as "patient") as used 
herein refers to an animal, preferably a mammal, most preferably a human, who has 
been the object of treatment, observation or experiment. 

15 The term "AerapeuticaUy efjfective amount" as used here^ 

amount Of active compound or pharmaceutical agent that elicits the biological or 
medicinal response in a tissue, system, animal or human that is being sought by a 
researcher, veterinarian, medical doctor or other clinician, which includes alleviation 
of the symptoms of the disease being treated. When the active compound (i.e., active 

20 ingrement) is admim^ 

are to the free acid or free base form of the compound. 

The pharmaceutical compositions may be in the form of orally- 
adrninistrable suspensions or tablets or capsules, nasal sprays, sterile injectible 
preparations, for example, as sterile injectible aqueous or oleagenous suspensions or 

25 suppositories. These compositions can be prepared by methods and contain 

excipients which are well known in the art. Suitable methods and ingredients are 
,wrih~t in Remington's Ph^rmaeentical Sciences. 18 th edition, edited by A, R. 
Gennaro, Mack Publishing Co., 1990, which is herein mcorporated by reference in its 
entirety. 

30 The compounds of this invention can be adrninistered orally in a 

dosage range of 0.001 to 1000 mg/kg of mammal (e.g., human) body weight in 
divided doses. One preferred dosage range is 0.01 to 500 mg/kg body weight orally in 
divided doses. Another preferred dosage range is 0. 1 to 100 mg/kg body weight orally 
in divided doses. For oral administration, the compositions can be provided in the 

35 form of tablets or capsules containing 1.0 to 500 milligrams of the active ingredient, 
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particularly 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200, 250, 300, 400, and 500 
milligrams of the active ingredient for the symptomatic adjustment of the dosage to 
the patient to be treated. The specific dose level and frequency of dosage for any 
particular patient may be varied and will depend upon a variety of factors including 
5 the activity of the specific compound employed, the metabolic stability and length of 
action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the 
particular condition, and the host undergoing therapy. 

As noted above, the present invention is also directed to use of the HIV 

10 integrase inhibitor compounds of the present invention with one or more agents useful 
in the treatment of HIV infection or AIDS. For example, the compounds of this 
invention may be effectively administered, whether at periods of pre-exposure and/or 
post-exposure, in combination with effective amounts of one or more of the 
HIV/AIDS antivirals, imunomodulators, antiinfectives, or vaccines useful for treating 

15 HIV infection or AIDS. Suitable antiviral agents include those listed in the following 
Table: 
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ANTTVIRALS 



Drug Name 



Manufacture: 
(Tradename and/or 
Location) 



Indication (Activity) 



abacavir 
GW 1592 
1592U89 

abacavir + lamivudine • 
zidovudine 

acemannan 
ACH 126443 



acyclovir 

AD-439 
AD-519 

adefovir dipivoxil 
GS840 

AL-721 

alpha interferon 
AMD3100 



amprenavir 
141 W94 
GW141 
VX478 (Vertex) 

ansamycin 
IM427 



Glaxo Welcome 
(ZEAGEN®) 

GlaxoSmithKline 
(TRIZrVIR®) 

Carrington Labs 
(Irving, TX) 

Achillion Phann. 



Burroughs Wellcome 

Tanox Biosystems 
Tanox Biosystems 
Gilead 



Ethigen 

(Los Angeles, CA) 
Glaxo Wellcome 



AnorMed 



Glaxo Wellcome 
(AGENERASE®) 



Adda Laboratories 
(Dublin, OH) 
Erbamont 
(Stamford, CT) 

antibody which neutralizes Advanced Biotherapy 
pH labile alpha aberrant Concepts (Rockville, 
Interferon MD) 



HIV infection, AIDS, ARC 
(nRTT) 

HIV infection, AIDS, ARC 
(nnRTT) 

ARC 

HIV infections, AIDS, ARC 
(nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC, 
in combination with A27T 

HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 

HIV infection, ADDS, ARC 
(RTT) 

ARC, PGL, HIV positive, 
AIDS 

Kaposi's sarcoma, HTV, in 
combination w/Retrovir 

HTV infection, AIDS, 
ARC 

(CXCR4 antagonist) 

HIV infection, AIDS, 
ARC (PI) 



ARC 



AIDS, ARC 
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AR177 

atazanavir (BMS 232632) 

beta-fluoro-ddA 

BMS-232623 
(CGP-73547) 

BMS-234475 
(CXJP-61755) 

capravirine 
(AG-1S49, S-1153) 

d-1012 

cidofovir 

curdlan sulfate 

cytomegalovirus immune 
globin 

cytovene 
ganciclovir 

delavirdine 

dextran Sulfate 

ddC 

(zalcitabine, 
dideoxycytidine) 

ddl 

Dideoxyinosine 
DPC681&DPC684 
DPC961 &DPC083 
emviiine 



AronexPhann 

Bristol-Myers-Squibb 
(ZRTVADA®) 

Natl Cancer Institute 

Bristol-Myers Squibb/ 
Novaitis 

Bristol-Myers Squibb/ 
Novartis 

Pfizer 

Wamer-Lambert 
Gilead Science 

AJIPharmaUSA 
Medbnmune 

Syntex 

Phannacia-Upjohn 
(RESCRIPTOR®) 

Ueno Fine Chem. IncL 
Ltd. (Osaka, Japan) 

Hoffman-La Roche 
(HIVED®) 

Bristol-Myers Squibb 
(V1DEX®) 

DuPont 

DuPont 

Triangle Pharmaceuticals 
(COACITNON®) 



HIV infection, AIDS, ARC 

HIV infection, AIDS, ARC 
(PI) 

ADDS-associated diseases 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (nnRTO 

HIV-1 infection 

CMV retinitis, herpes, 
papillomavirus 

HIV infection 

CMV retinitis 

sight threatening CMV 
peripheral CMV 
retinitis 

HIV infection, AIDS, 
ARC (nnRH) 

AIDS, ARC, HIV 
positive asymptomatic 

HTV infection, AIDS, ARC 
(nRH) 

HTV infection, AIDS, ARC; 
combination with AZI7d4T 
(nRH) 

HTV infection, AIDS, ARC 
(PD 

HTV infection AIDS, ARC 
(rmRTRI) 

HTV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 
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EL10 

efavirenz 
(DMP266) 

famciclovir 



Han Corp, PLC 
(Gainesville, GA) 

DuPont 
(SUSTIVA®) 
Merck (STOCRIN®) 

Smith Kline 



emtricitabine 
FTC 

emvirine 



Triangle Pharmaceuticals 
(COVIRAOD®) 
Emory University 

Triangle Pharmaceuticals 
(COACIINON®) 



HBY097 



Hoechst Marion Roussel 



hypericin 

recombinant human 
interferon beta 

interferon alfa-n3 .„ 

indinavir 



VIMRxPharm. 

Triton Biosciences 
(Almeda, C A) 

Interferon Sciences 

Merck (CRDOVAN®) 



ISIS 2922 
JE2147/AG1776 

KNI-272 
lamivudine, 3TC 

lobucavir 

lopinavir (ABT-378) 

lopinavir + ritonavir 
(ABT-378/r) 



ISIS Pharmaceuticals 
Agouron 

Natl Cancer Institute 

Glaxo Wellcome 
(EPIVIR®) 

Bristol-Myers Squibb 
Abbott 

Abbott (KALETRACD) 



HIV infection 

HIV infection, AIDS, 
ARC (nnRTT) 

herpes zoster, herpes 
simplex 

HIV infection, AIDS, ARC 
(nRH) 

HIV infection, AIDS, ARC 
(non-nucleoside reverse 
transcriptase inhibitor) 

HIV infection, AIDS, ARC 
(nnRTT) 

HIV infection, AIDS, ARC 

AIDS, Kaposi's sarcoma, 
ARC 

ARC, ADDS 

HIV infection, AIDS, ARC, 
asymptomatic HIV positive, 
also in combination with 
AZT/ddl/ddC 
(PD 

CMV retinitis 

HIV infection, AIDS, ARC 
(PI) 

JtilV-assoc. diseases 

HTV infection, AIDS, 
ARC; also with AZT 
(nRTT) 

CMV infection 

HTV infection, AIDS, ARC 
(PD 

HTV infection, AIDS, ARC 
(PD 
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mozenavir 
(DMP450) 

nelfinavir 
nevirapine 

novapren 

pentafusaide 
T-20 

peptide T 

octapeptide 

sequence 

PRO 542 

PRO 140 

tri sodium 
phosphonoformate 

PNU-140690 

probucol 
RBC-CD4 

ritonavir 

(ABT-538) 

saquinavir 

stavudine; d4T 

didehydrodeoxy- 

thymidine 

T-1249 
TAK-779 
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AVID (Camden, NJ) 

Agouron 
(VIRACEPT®) 

Boeheringer 

Ingleheim 

(VIRAMUNE®) 

Npvaferon Labs, Inc. 
(Akron, OH) 

Trimeris 

Peninsula Labs 
(Belmont, CA) 



HIV infection, AIDS, ARC 
(PI) 

HIV infection, AIDS, 
ARC (PI) 

HIV infection, AIDS, 
ARC (nnRTT) 

HIV inhibitor 

HIV infection, AIDS, ARC 
(fusion inhibitor) 

AIDS 



Progenies 
Progenies 

Astra Pharm. Products, 
Jnc 

Pharmacia Upjohn 
Vyrex 

Sheffield Med. Tech 
(Houston TX) 

Abbott 

(RITONAVIR®) 

Hoffmann-LaRoche 
(FORTOVASE®) 

Bristol-Myers Squibb 
(2ERTT®) 



HIV infection, AIDS, ARC 
(attachment inhibitor) 

HIV infection, AIDS, ARC 
(CCR5 co-receptor inhibitor) 

CMV retinitis, HIV infection, 
other CMV infections 

HIV infection, AIDS, ARC 
(PI) 

HTV infection, AIDS 

HIV infection, AIDS, 
ARC 

HIV infection, AIDS, 
ARC (PI) 

HTV infection, AIDS, 
ARC(PI) 

HIV infection, AIDS, ARC 
(nRH) 



Trimeris 
Takeda 



HIV infection, AIDS, ARC 
(fusion inhibitor) 

HTV infection, AIDS, ARC 
(injectable CCR5 receptor 
antagonist) 
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tenofovir Gilead (VIRBAD®) 

tipranavir (PNU-140690) Boehringer Ingelheim 
TMC-120 & TMC-125 Tlbotec 



TMC-126 

valaciclovir 

virazole 
ribavirin 

zidovudine; AZT 



Tibotec 

Glaxo Wellcome 

Virafcek/ICN (Costa 
Mesa,CA) 

Glaxo Wellcome 
(RETROVIR®) 



HTV infection, AIDS, ARC 
(nRTT) 

HIV infection, AIDS, ARC 
(P0 

HTV infections, AIDS, ARC 
(nnRTT) 

HIV infection, AIDS, ARC 
(PQ 

genital HSV&CMV 
infections 

asymptomatic HIV positive, 
LAS, ARC 

HIV infection, AIDS, ARC, 
Kaposi's sarcoma in 
combination with other 
therapies (nRTT) 



PI = protease inhibitor 

nnRTT = non-nucleoside reverse transcriptase inhibitor 
nRTT = nucleoside reverse transcriptase inhibitor 



5 A compound of the present invention can also be administered in 

combination with another HIV integrase inhibitor such as a compound described in 
WO 99/625 13,WO 99/62520, or WO 99/62897. A compound of the present 
invention can also be administered in combination with a CCR5 receptor antagonist, 
such as a compound described in WO 99/04794, WO 99/09984, WO 99/38514, 

10 WO 00/59497, WO 00/59498, WO 00/59502, WO 00/59503, WO 00/76511, 

WO 00/76512, WO 00/76513, WO 00/76514 , WO 00/76792, or WO 00/76793. The 
compounds of this invention may be effectively administered, whether at periods of 
pre-exposure and/or post-exposure, in combination with effective amounts of one or 
more HIV/AIDS antivirals, immunomodulators, antiinfectives, or vaccines useful for 

15 treating HIV infection or AIDS disclosed in the Table in WO 01/38332, which is 
herein incorporated by reference in its entirety. 

It will be understood that the scope of combinations of the compounds 
of this invention with HIV/AIDS ahn'virals, immunomodulators, anti-infectives or 
vaccines is not limited to the list in the above-referenced Table in WO 01/38332, but 

20 includes in principle any combination with any pharmaceutical composition useful for 
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the treatment of AIDS. Hie HIV/AIDS antivirals and other agents will typically be 
employed in these combinations in their conventional dosage ranges and regimens as 
reported in the art, including the dosages described in the Physicians' Desk Reference, 
54 th edition, Medical Economics Company, 2000. The dosage ranges for a compound 
5 of the invention in these combinations are the same as those set forth above. 

Abbreviations used in the instant specification, particularly the 
Schemes and Examples, include the following: 

AIDS = acquired immunodeficiency syndrome 
ARC = AIDS related complex 
10 BOC or Boc = t-butyloxycarbonyl 

Bn = benzyl 
Bz = benzoyl 

CBZ or Cbz = carbobenzoxy (alternatively, benzyloxycarbonyl) 
DMAD = dimethylacetylenedicarboxylate 
15 DMF = NJN-dimethylformamide 

Et = ethyl 

ETA-MS == flow injection analysis mass spectrometry 
HTV — human immunodeficiency virus 
HPLC = high performance hquid chromatography 
20 Me = methyl 

NMP = N-methyl pyrrolidinone 
NMR = nuclear magnetic resonance 
Ph = phenyl 

TEA = trifluoroacetic acid 
25 TEn 7 = tetrahydrofuran 

The compounds of the present invention can be readily prepared 
according to the following reaction schemes and examples, or modifications thereof, 
using readily available starting materials and reagents. In these reactions, it is also 
possible to make use of variants which arc themselves known to those of ordinary 
30 skill in this art, but are not mentioned in greater detail. Furthermore, other methods 
for preparing compounds of the invention will be readily apparent to the person of 
ordinary skill in the art in light of the following reaction schemes and examples. 
Unless otherwise indicated, all variables are as defined above. 

Hie compounds of the present invention can be prepared by coupling 
35 . suitable alkyl 2-substituted-5,6 dihydroxypyrimid^e-4-carboxylates (or the 
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corresponding carboxylic acids or acid derivatives such as acid halides) with the 
appropriate amines, as represented by General Scheme below. In die scheme, Pi and 
p2 are H or protective groups, typically esters (e.g., benzoate or pivalate) that are 
normally removed under die conditions employed to convert die -COOR A ester to the 
amide. The ester protective groups are typically used to purify the 2-substituted-5,6 
dihydroxypyrimidine-4-caiboxylales after their synthesis when the unprotected 
product cannot be crystallized from the reaction crude and/or for synthetic reasons. 



General Scheme 



10 



15 



couple 



P 1 =P 2 =H 



r 4 + „ JkJ 



HN 
1-1 



Ra = h or lower alkyl 
(e.g., methyl) 




OR* 



P 1 and/orP 2 = 
protective group 




Compound I 



OH 



1 . couple 



2. deprotect 




Compound I 



Methods for coupling carboxylic acid derivatives with amines to form 
carboxamides are well known in the art Suitable methods are described, for example, 
in Jerry March, Advanced Organic Chemistry, 3rd edition, John Wiley & Sons, 1985, 
pp. 370-376. Amines of formula 1-1 can be prepared using the methods described in 
Richard Larock, Comprehensive Organic Transformations, VGH Publishers Inc, 1989, 
pp 385-438, or routine variations thereof. Methyl-2-sustituted-5,6- 
dihydroxypyrimidine-4-carboxylate of formula 1-2 can be prepared using methods 
described in Culbertson et aL, / HeterocycL Cherru 1979, 16 (7): 1423-24. The 
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procedures and schemes below illustrate and expand upon die chemistry portrayed in 
the General Scheme. 

Scheme A depicts the synthesis of 2-substituted-5,6- 
dihydroxypyrimidme^cartw Hie methyl-5,6Krihydxoxypyrirmdine^ 

5 carboxylase 2-2 can be obtained by reacting the appropriate amidoxime 2-1 with 
dimeth^acetylenedicarboxylate, followed by cyclization at high temperature in 
appropriate solvent The methyl ester 2-2 can be reacted with the amine in solvents 
like DMF, methanol, ethanol, toluene, NMP, at the appropriate temperature to give 
the final compound 2-3. Amidoximes 2-1 can be prepared from the corresponding 

10 nitriles by chemistry described herein (see Example 5, Step 4 or Example 6, Step 1). 
Nitriles can be prepared from carboxylic acids by various procedures, including, for 
example, conversion to carboxamides by the procedure of Pozdnev, Tetrahedron LetL 
1989, 30: 5193), and dehydration by the procedure of Waldmann, Tetrahedron 1994, 
50 : 11865) (see Example 5, Step 3). Compound 2-2 can be recovered by precipitation 

15 and filtration from the cooled reaction mixture. Scheme A is exemplified in Example 
1 below. 

SCHEME A: 




2-3 O 

20 

Part 1 of Scheme B depicts a general synthesis of compounds bearing a 
nucleophilic group (e.g., an amine) in the 2-substituent After bromination of a 
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-CH2Br (or -CH2CI) group using standard chemistry, the bromo (or chloro) derivative 
3-1 can be treated with a nucleophile ("Nu"; e.g., an amine, thiol, or alcoholate) and, 
without isolation of the nucleophile-substituted ester intermediate 3-2, then with the 
amine 1-1 to give the final product 3-3. Part 1 of Scheme Bis exemplified in 
5 Example 2 below. Part 2 of Scheme B shows a variation of Part 1, wherein the site of 
nucleophilic substitution is -CHBr- (or -CHC1-). Scheme B, Part 2 is exemplified in 
Example 3 below. 

Scheme B 
10 Parti 

OP 2 
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Part 2 




3-6 

Scheme C shows a method for preparing compounds of the present 
invention that contain an alkylated aliphatic amine in the substituent at the 2 position. 
5 Nitrogen alkylation is achieved via a reductive amination. There are two equivalent 
synthetic strategies within the scope of Scheme C: reductive alkylation on the 
pyrimidine methyl ester followed by synthesis of the carboxamide or, alternatively, 
synthesis of the carboxamide followed by reductive amination. A deprotection step 
can be employed as neeeded. Example 4 below illustrates the application of Scheme 

10 C for preparing a compound with an acyclic aliphatic amine in the 2-position, wherein 
the CBZ-protected pyrimidine derivative was converted to the corresponding benzylic 
amide. Example 5 below describes the preparation of a compound with a cyclic amne 
in the 2 position in which Scheme C was used in the final two steps. Example 6 
below illustrates the application of Scheme C to the preparation of a compound with a 

15 pyrrolidine in the 2-position. Example 7 describes the alkylation of a compound with 
a piperazine in the 2-position. 
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Scheme C 



OP 2 



OCHg 




R 3 




B ) = a heterocycte in which a 

basic amine with 1 or 2 H's 
H is part of or attached to the 
ring; or an alkyl substituted 
with a basic amine with 
1 or 2 H's 
P 1 , P 2 = H or protective group 
_R P , R q = H, alkyl, or aryl 




R 4 



OCH 3 



O 

R p ^R q 



OH 



OH 




Scheme D presents an alternative approach to the preparation of 
compounds bearing a cyclic aliphatic tertiary amine as 2-substituents of the 
pyrimidine core, wherein the alkylation of the secondary amine with an alkyl halide is 
followed by synthesis of the benzylic amide with concomitant deprotection of the 
benzoate ester. Scheme D is exemplified in Example 8 below. 
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Scheme D 




CH 3 



B ) is as defined In 

Scheme C 
H 



P 1 , P 2 = H or protective group 



1) alkylhafide 

2) R 3 




5 



Scheme E shows the preparation of compounds of the present invention of 
formula 6-2 by reaction of aldehydes or ketones 6-1 with suitable amines under 
reductive alkylation conditions. Scheme E is exemplified in Example 9 below. 
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Scheme E 




Cj = absent, alkyl, or aryl 



P 1 , P 2 = H or protective group 
R W = H, alkyl, or aryl 
R* = H, alkyl, or aryl 
R y = alkyl or aryl 

or R* and R y together with the N 
to which they are attached 
form an N-contatning heterocycle 

Scheme F shows a procedure for preparing compounds of the present 
5 invention which are unsubstituted in the 2 position. The pyrimidine monocaiboxylic 
acid 7-1 can be decarboxylated in acid solution to the 2-unsubstitued pyrimidine 7-2, 
which can be further elaborated to the amide 7-3. Scheme F is exemplifed in 
Example 10 below. 
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7-3 



Synthesis of compounds of general formula 8-3 can be achieved as 
depicted in Scheme G. The synthetic strategy is based on the reaction of a pyrimidine 
bearing an aminoaromatic system in the 2 position (8-1) with an isocyanate in the 
presence of a base and the resulting urea 8-2 can then be converted into the final 
amide 8-3. Scheme G is exemplifed in Example 1 1 below. 



-89- 



WO 03/035076 



PCT/GB02/04742 



Scheme G 




The preparation of compounds that feature a carboxamide at the 2 
5 position of the pyrirnidine core can be achieved as shown in Scheme EL Reaction of 
4^thyl-2-methyl-5,6-<Iihydroxy^ (9-1) with a suitable 

amine affords regioselectively the 4-carboxatnide (9-2), which can subsequently be 
converted into the 2,4-dicaiboxamide derivative (9-3) by further reaction with an 
amine. Scheme H is exemplifed in Example 12 below. 

10 
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Scheme H 




O O 
9-3 



Compounds of the present invention with genera] formula 10-3 
5 containing an acylated nitrogen or sulfonylated nitrogen in the substituent at the 2- 
position, can be prepared following Scheme JL Acylation or sulfonylation of the 
nitrogen in the 2-substituent of the pyrimidine core provides compound 10-2, which 
can be elaborated into the final amide 10-3. Scheme I is exemplified in Examples 13 
and 14 below. 
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Scheme I 




acylation or 
sutfonylation 



och 3 




ocH 3 



1&-2 



B ) teas defined in Scheme C 



H 

X = C or S 
n = 1 if XisC 
n = 2ifXisS 

R* = alkyt, aryl, or heteroaryl 



R 3 



OH 



(O)^ 




1(W 



Compounds of the present invention bearing an alkoxy substituent on 
the 6 position of the pyrimidine core can be synthesized as shown in Scheme J. The 
synthetic pathway is based on the reaction of pyrimidine 11-1, suitably protected on 
the 5-hydroxyl group, with an alkylating agent (such as an halide or a sulphate). 
Intermediate 11-2 can be further elaborated into the amide 11-3 following the usual 
chemistry. Scheme J is exemplified in Example 15 below. 



10 
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Scheme J 




13-3 



Compounds of the present invention with general formula 14-1 
5 containing a tertiary amine at the 2-position of the pyrimimidine core can be prepared 
according to general procedure describe in scheme K. The N,N dimethyl amine 
present at the two position of C-4 can be replace with another amine by mixing and 
heating the substrate and regent in appropriate solvent to afford the desired product 
14-1. Scheme K is exemplified in Example 16 reported below. 

10 

Scheme K: 
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In the processes for preparing compounds of the present invention set 
forth in the foregoing schemes and exemplified in the examples below, functional 
groups in various moieties and substituents may be sensiti ve or reactive undo* the 
reaction conditions employed and/or in the presence of die reagents employed. Such 
5 sensitivity/reactivity can interfere with the progress of the desired reaction to reduce 
the yield of the desired product, or possibly even preclude its formation. Accordingly, 
it may be necessary or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. Protection can be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic Chemistry, 

10 edL JJP.W. McOnrie, Plenum Press, 1973 and in T.W. Greene & P.G.M. Wuts, 

Protective Groups in Organic Synthesis. John Wiley & Sons, 1991. The protecting 
groups can be removed at a convenient subsequent stage using methods known in the 
art. For example, in preparing the compounds of the invention it is sometimes 
necessary to protect one or more amino groups (e.g., amino groups present in 

15 substituents at the 2-position of the pyrimidine ring) with, for example, a Boc or Cbz 
group; or to protect hydroxy (eg., the 5,6-dihydroxy groups on the pyrimidine ring) 
with, for example, a benzoyl, benzyl, or pivaloyl group. The Boc group can be 
removed by add treatment (e.g., TFA) either before or after formation of the final 
amide at C-4 of the pyrimidine nucleus. The Cbz and benzyl groups are typically 

20 removed by catalytic hydrogenation or under strong acid conditions, either prior to or 
following formation of the final amide. The benzoyl or pivaloyl group can be 
removed concurrently with the formation of the final amide. Examples 4 and 6 below 
illustrate the use of a Cbz protective group and of Boc and benzoyl protective groups 
in die preparation of compounds of the invention. 

25 

Hie following examples serve only to illustrate the invention and its 
practice. The examples are not to be construed as limitations on the scope or spirit of 
the invention. 

30 EXAMPUE1 
W<4-fluorobenzyl)-5,6Hiihy 
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OH 




Step 1: Methyl 5,6-dihydtoxy-2^en-2-yl^^ (A-2). 




S 7V^-hydroxythiophene--2-cart>oxinii dami de (A-l) (amidoxine synthesis 

is exemplified below - see compounds C-8 and C-14)was suspended in chloroform 
and refluxed overnight in the presence of 1.0 eq. of dimethylacetylenedicarboxylate. 
After cooling to room temperature, volatiles were evaporated and the residue was 
refluxed in xylene for 3 hr. The mixture was cooled to room temperature to allow the 
10 formation of a precipitate. Hie title product (A-2) was collected by filtration arid 
washed with diethyl ether several times. 

*H NMR (DMSO-de, 300 MHz) 5 13.0 (bs, 1 H), 8.08 (d, J =3.2 Hz, 1 H), 7.85 (d, J 
=4.4 Hz, 1 H), 125 (dd, J=4.9 Hz,/ =3.9 Hz, 1 H), 3.93 (s, 3 H). 

15 Step 2 : WK4-fluarobenzyl>5,6-dihyd^ 
carboxamide (A-3). 

Methyl 5,6^hydn>xy-2-tfiieii-2-ylpyii^ (A-2) was 

dissolved in DMF and 2.0 eq. of 4-fluorobenz>4amine were added to the stirred 
solution. Reaction mixture was left overnight at 90 °C. After cooling to room 
20 temperature 1 N HC1 was added and a solid precipitated from the mixture. This solid 
was collected by filtration, washed with ethyl ether and dried under vacuum to afford 
the compound (A-3). 

! H NMR (DMSO-dV, 300 MHz) 5 13.0 (s, 1 H), 12.5 (s, 1H), 9.18 (bs, 1 H), 8.03 (d, / 
=3.0 Hz, 1 H), 7.81 (d, J = 4.8 Hz, 1 H), 739 (dd, J = 5.7 Hz, / = 8.4 Hz, 2 H), 7.19- 
25 72(m,3H),4il (d, J=63Hz,2H). 
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MS m/z 346 (M+H) + . 



EXAMPLE 2 

2-{4-[(DieAylarnino)inemyQ^ 
5 dihydroxypyriniidine-4-caiix>xamide 

OH 

OH 
II H 

H 3 C^^N, 



H 3 C. 





10 



15 



Step 1 : 



Methyl 5,6-bis(benzoyloxy)-2^4-methylphenyl)pyrijiridine^ 
caiboxylate (B-2). 

OCOPh 

OCOPh 

OGH 3 




20 



A mixture of dihydroxypyrimidine methylcarboxylate (B-l) (prepared 
from 4-metfiyIbenzonitrile by procedures similar to those set forth in Scheme A), 4 eq. 
of bertzoylchloride and 8 eq. of dry pyridine was stirred in dry dichloromethane at 
room temperature over night. The reaction mixture was diluted with EtOAc and the 
organic layer was washed twice with IN HC1, once with brine. The organic layer was 
dried over anhydrous sodium sulfate, filtered and concentrated in vacuo. The solid 
residue was triturated with diethyl ether to give product (B-2). 
l H-NMR (CDCfe, 400 MHz) 5 8.38 (d, /= 8.2 Hz, 2 H), 8.14 (d, J= 7.44 Hz, 2 H), 
8.10 (d, / = 7.44 Hz, 2 H), 7.62 (m, 2 H), 7.45 (m, 4 H), 73 (d, 7 = 8.06 Hz, 2 H), 
3.93 (s, 3 H), 2.44 (s, 3 H). 



Step 2 : Methyl 5,6-bis(benzoyloxy>2-[4-<bromomethyl)phenyl]pyrimidme^ 

carboxylate (B-3). 
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10 



25 




A suspension of methyl ester (B-2), an eqirimolar amount of N- 
bromosuccinimide and 5 % of dibenzoylhydroperoxide in carbon tetrachloride was 
heated at 95°C. The reaction mixture was refluxed for 2 hrs, then allowed to cool at 
room temperature. Succinimide was filtered off and volatiles were removed in vacuo 
to give the desired product (B-3) as a white solid after treatment with petroleum ether. 
'H-NMR (CDCfe, 400 MHz) 8 8.47 (d, 7=8.25 Hz, 2H), 8.14 (d, 7=7.56 Hz, 2 H), 
8.10 (d, 7=7.50 Hz, 2 H), 7.63 (m, 2 H), 7.53 (d, 7=8.23 Hz, 2 H), 7.46 (m, 4 H), 4.56 
(s,2H),3.94(s,3H). 



Step 3 : 2-{4-[(Piethylammo)^^ 

dihydtoxypyrirnidine-4-carb^ 

A mixture of the benzylic bromide (B-3) and diethylamine (4 eq.) in 
THF was allowed to stir at room temperature overnight. The volatiles were then 

15 removed in vacuo, the residue was taken up in DMF and after the addition of a slight 
excess of 23-^Kmethoxyberizylamine the reaction mixture was stirred at 90°C over 
night. IN HC1 was then added to the reaction mixture and the crude product was 
purified by preparative HPUC (CIS, CH3CN/H20, 0, 1% trifluoroacetic acid) to obtain 
title compound (B-4) as the trifluoroacetate salt. 

20 ! H-NMR (DMSO-dfr 400 MHz) 8 13.01 (bs, 1 H), 12.57 (s, 1 H), 9.53 (bs, 1 H), 936 
(bs, 1 H), 8.34 (d, 7=832 Hz, 2 H), 7.63 (d, 7=8.27 Hz, 2 H), 7.08-6.96 (m, 2 H), 
6.80 (m, 1 H), 4.52 (d, 7=6.36 Hz, 2 II), 437 (d, 7=435 Hz, 2 H), 3.82 (s3 H), 3.80 
(s3H),3.08(m,4H),1^2(t,7=7JJ0Hz,6H). 
MS m/zA61 (M+H)+ 



EXAMPLE 3 

2-[(Dimethylairrino)(phe 
carboxamide 
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OH 




H3C CH3 



Step 1: Methyl-5,6-bis(benzoyloxy>24)enzylpyriim (B-6). 

OCOPh 

OCOPh 

OCH3 




5 To a stirred solution of memyl-2-ben2yl-5,6KuJiy<^ 

caiboxylate (B-5) (1.0 eq.) (prepared from phenylacetonitrile by procedures similar to 
those set forth in Scheme A) in anhydrous pyridine, benzoyl chloride (5.0 eq.) was 
added dropwise with external cooling and the reaction was stirred overnight at room 
temperature. The mixture was poured into IN HC1 and extracted with EtOAc. The 
10 organic phase was washed with a saturated solution of NaHCCH and with brine, dried 
(Na2S0 4 ), filtered and concentrated under vacuum. The residue was purified by flash 
column chromatography (SiQg, 80720 v/y petroleum ether/ ethyl acetate as eluent) to 
give die title compound (B-6) as a colorless oil. 

! HNMR (CDCfe) 8 8.07 (t, J=9.0 Hz, 4 H), 7.62-7.57 (m, 2 H), 7.48-7.40 (m, 6 H), 
15 731 (t, 7=8.9 Hz, 2 H). 7.28 (d, J=8.9 Hz, 1 H), 4.41 (s, 2 H), 3.91 (s, 3 H). 



Step 2 : 



Memyl-5,6-bis(benzoylo^ 
carboxylate (B-7). 

OCOPh 

OCOPh 

OCH3 




-98- 



WO 03/035076 PCT/GB02/04742 



A solution of methyi-5,6-bis(benzoy]oxy)-^^ 
caiboxylate (B-6) (1.0 eq.) in carbon tetrachloride was heated up to 90 °C under 
nitrogen; N-biomo^cciniinide (1.0 eq.) and benzoyl peroxide (0.1 eq.) were; added as 
dry powder and mixture was refluxed for 3 h. After cooling, suaanimide was 
5 removed by filtration and the filtrate was concentrated and purified by flash column 
chromatography (SiO* 85/15 v/v petroleum ether/ ethyl acetate as eluent) to give the 
title product (B-7). 

! H NMR (CDCI 3 ) 8 8.1 1 (d, .£=8.6 Hz, 2 BO, 8.05 (d, 7=8.6 Hz,2H), 7.79 (d, 7=8.9 
Hz, 2 H), 7.56-7.49 (m, 2 H), 730-730 (m, 7 H), 630 (s, 1 H), 3.90 (s, 3 H). 

10 

Step 3 : 2-[(pimethylamino)(ph^ 

dmydroxypyriimdme-4-rarto (B-8). 
Methyi-5,6^s(benzoyloxy)-2~[brom 
caiboxylate (B-7) was added to 2.0M solution of dimethylamine in THF. After Stirling 

15 the mixture for 10 min at room temperature, volatiles were evaporated by bubbling N 2 
through the solution and 4 eq. of 4-fluorobenzylamine in DMF were added. Reaction 
mixture was stirred at 90 °C for 1 h. After cooling to room temperature, title 
compound (B-8) was obtained by RP-HPLC (C18, acetonitrile /water containing 0.1 
% of trifiuoroacetic acid as eluant) as its trifluoroaeetaie salL 

20 l H NMR (DMSO~d6, 600 MHz) 8 13.42 (bs, 1 H), 1234 (s, 1 H), 10.06 (bs, 1 H), 
9.64 (t, 7=5.9 Hz, 1 H), 7.52 (s, 5 H), 7.43 (dd, 7=8.4 Hz, 7=5.6 Hz, 2 H), 733 (t, 
7=8.8 Hz, 2 H), 5.28 (s, 1 H), 4.67 (dd, 7=15.4 Hz, 7=6.6 Hz, 1 H), 4.59 (dd, 7=15.5 
Hz, 7=6.0 Hz, 1 H), 3.02 (s, 3 H), 2.06 (s, 3 H). 

l3 C NMR (DMSO-d* 600 MHz) 5 168.25, 16132 (d, 7=242.9 Hz), 148.41, 144.29, 
25 134.30, 130.89, 130.61, 129.40, 129.24, 129.00 (d, 7=8.2 Hz), 125.95, 115.56 (d, 
7=21.4 Hz), 68.90, 4330, 41.20, 40.80. 
MSm£397(M+H) + . 

EXAMPLE4 

30 2-[l-(Dimethylammo>lHnethyl^ 
caiboxamide 
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OH 




Me Me 

Step 1 : Benzyl 1^4-{[(4-fluorobenzyl)^^ 

rii hydmxypyriTrri drn-2-yI> 1 -methylethyl carbamate (C-2) 

OH 



Cbz" 




Me 



10 



15 



A methanol solution of methyl 2-(l-{ [(benzyloxy)caibonyl]amino }-l - 
methylethyl^eHKlihydroxypyiinri (C-1) (prepared from //- 

[(benzyloxy)carbonyl]-2Hnethylalanine by procedures similar to those set forth in 
Scheme A) was treated with 2 eq. of 4-fluorobenzylamine and refluxed overnight. 
After evaporation of the solvent, the residue was poured into EtO Ac and extracted 
with IN HCl and brine. The organic phase was dried ovear Na2S04, filtered and 
concentrated under vacuum. The solid residue was triturated with diethyl ether to give 
the product (C-2). 

! H NMR ODMSCKd*, 400 MHz) 5 12.4 (bs, 1 H), 123 (bs, 1 H), 9JL (bs, 1 H) 15-125 
(m, 7 H), 7.16 (t, .7=8.8 Hz, 2 H), 4.97 (s, 2 H), 4.48 (d, 7=6.4 Hz, 2 H), L51 (s, 6 H). 

Step 2 : 2^1-AmincHl-methylethyl^^ 

dihydmxypyrimidine-4-carboxamide(C-3). 

OH 




HoN 
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To a solution of benzyl l<4-{[(4-fluorobenzyl)a^^ 
dihydroxypyrimidin-2-ylH-^^ (C-2) in methanol 10% Pd/C (10% 

by weight) was added. Hie flask was evacuated, then filled with hydrogen and stirred 
under an hydrogen atmosphere at room temperaUire for 1 h. ITie catalyst was filtered 
5 off, washed with methanol, the filtrate was evaporated to dryness and the residue was 
triturated with EfeO to obtain (C-3) as a pale yellow solid. 

*H NMR (DMSOhcJ^ 400 MHz) 8 736 (t, 7=8.2 Hz, 2 H), 7,16 (t, J=8.8 Hz, 2 BO, 
4.46 (d, 7=6.2 Hz, 2 H), 1.43 (s, 6 H). 

10 Step 3 : 2-[MDim^yla^^ 

chJiydroxypyrimidine-4-carboxamide (C-4). 

To a stirred solution of (C-3) in methanol about 11 eq. of acetic acid 
were added and subsequently NaBH 3 CN (8 eq.) and formaldehyde (37% solution, 2.5 
eq.). Hie mixture was stirred at room temperature for 5 days, concentrated by rotary 
15 evaporation and subjected to 

trifluoroacetic acid as eluant). Collection and liophilization of appropriate fractions 
afforded the product (C-4) as its trifluoroacetate salt The white powder was 
dissolved in IN HC1 and lyophilized again to be converted into the corresponding 
hydrochloride salt. 

20 !H NMR (DMSO^, 300 MHz) 8 12.4 (s, 1 H) 10.2 (bs, 2 H), 7.41 (dd, J =8.3 Hz, / 
=6.9 Hz, 2 H), 7.16 (t, J=83 Hz, 2 H), 4.50 (d, J =5.9 Hz, 2 H), 2.73 (s, 6 H), 1.60(s, 
6H). 

MS ni/z 349 (M+H)\ 

25 EXAMPLES 
NK4-fluorobenzyl)-5,6-dihy 
carboxamide 



OH 




Step 1: 4^^r/-butoxycarbonyl)moipholine-3-carboxyIic acid (C-5). 



-101- 



WO 03/035076 



PCT/GB02/04742 



o 




OC(CH3) 3 

To a vigorously stirred solution of 3-morpholinecaiboxylic acid and 
triethylamine (1.11 eq.) in MeOH at 50 °C was added di-r-butyl dicarbonate (2 eq.). 
Stirring was continued at 50 °C for 5 min and at room temperature overnight Hie 
5 reaction mixture was then concentrated to obtain an oily residue and suspended 
between EtOAc and saturated NaHCCb- Hie organic layer was extracted with 
saturated NaHCCH and EfcO. The combined aqueous layers were brought to pH = 2.0 
with 3 M HC1 and immediately extracted with EtOAc. The combined organic layers 
* were washed with dilute HC1, dried, filtered and evaporated to give C-5 as a pale 
10 yellow oil, a 1:1 mixture of rotarners by NMEL 

8 ! HNMR (400 MHz, DMSO-d6) 12.93 (bs, 1 H), 4.32 (s, 03 BO, 4.29 (s, 0.5 H), 
4.2-4.1 (m, 1 H), 3.83-3.74 (m,l H), 3.58-3.52 (m, 2 H), 336-331 (m, 1 H), 3.16 (t, 
J=11.4Hz, 0.5 H), 3.00 (t, J=11.4 Bz, 0.5 H), 1.40 (s, 4.5 H), 136 (s, 4.5 H). 
MS/n/z232(M+H) + . 

15 

Step 2 : terf-Butyi 3^aminocai±>onyl)moipho 

O 

OC(CH 3 ) 3 

To a stirred solution of compound C-5 (1 eq.), pyridine (0.6 eq.) and 
di-f-butyl dicarbonate (13 eq.) in dioxane, NH4HCO3 (1.26 eq.) was added and the 
20 mixture was stirred at room temperature for 20 hours. Mixture was concentrated, 
taken up in EtOAc and washed with water and brine. Organics were dried over 
Na2S0 4 and evaporated giving C-6 as an oil which crystallized at room temperature. 
*H-NMR (DMSO-d*, 300 MHz) 5 735 (bs, 1 H), 7.06 (bs, 1 H), 4.15 (bs, 2 H), 3.76 
(bs, 1 H), 3.57-3.51 (m, 2 H), 3J28 (m, 1 H), 3.18 (m, 1 H), 136 (s, 9 H). 
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MSm/z231 (M+H) + . 

Step 3 : te/T-Butyl 3-cyariomQipholine-4-carboxylate^ 

o >p 

OC(CH3)3 

5 A solution of C-6 (1 eq.) and trietfaylanrine (2.1 eq.) in CH2GI2 was 

cooled to 0°C and trifluoroacetic anhydride (1.1 eq.) added dropwise under nitrogen. 
Stirring was continued 3.5 hours more at room temperature and volatiles removed in 
vacuo. Residues taken in EtOAc were washed with water, brine and dried over 
Na2S0 4 . Evaporation gave the tide compound as a brown solid. 
10 'H NMR (DMSO-ds, 400 MHz) 6 5.04 (d, J = 2.7 Hz, 1 H), 3.96 (d, j=12.2 Hz, 1 H), 
3.86 (dd, J= 1L5, 2.6 Hz, 1 fl), 3.69 (d, 7=12.4 Hz, 1 H), 3.56 (dd, /= 12.2, 3.2 Hz, 1 
H), 3.40 (td, 7= 11.9, 2.89 Hz, 1 H), 2.97 (m, 1 H), 1.43 (s, 9 H). 
MS ni£ 213 (M+H)+. 

15 Step 4 : terx-Butyl 3-[C^anuno(hydhx>xyimino)methyl]morpholine-4- 

caiboxyiate- (C-8). 

/OH 

N 




OC(CH 3 ) 3 

A solution of C-7 (1 eq.), hydroxylarrrine hydrochloride (1.4 eq.) and 
memyIamine(1.7eq.)inEtOH was refluxed under nitrogen for 5 hours. Mixture was 
20 concentrated and residues taken up in EtOAc and washed with water and brine. 
Combined organics were dried over Na^Q* and evaporated giving C-8 as yellow 
solid. 
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! H NMR (DMSO-dk, 400 MHz) 8 9.16 (bs, 1 H), 5.32 (bs, 2 H), 430 (bs, 1H), 4.08 
(d, .£=11.6 Hz, 1 H), 3.75 (d,7= 6.8 Hz, 1 H), 3.50-333 (m, 4H), 138 (s, 9 H) 
MS:m/z246(M+H) + . 

5 Step 5: Dimethyl-2K{ 2-ammo-2-[4^ 

yl]ethenyl}oxy)biJt-2-enedioate- (09). 




OC(CH3) 3 

A solution of C-8 (1 eq.) and dimethylacetylenedicarboxylale (1.2 eq.) 
in CHCI3 was refluxed for 1 hour under nitrogen and solution concentrated. Residue 

10 was purified by flash chromatography on silica gel, eluents petroleum ether/EtOAc 
7:3 -> 1:1, to give the desired product as a mixture of two isomers E/Z (76:14). 
*H NMR (DMSO-d6, 400 MHz, 300K) 8 6.60 and 6.20 (2 bs, 2 H), 5.58 and 5.41 (2s, 
1 H), 436 (bs, 1 H), 4.04 (bs, 1 H), 3.8 (bs, 1 H), 3.76 and 3.72 (2 s, 3 H), 3.63 and 
3.58 (2 s, 3 H), 3.53 (td, /= 13.6, 3.7 Hz, 1 H), 3.44 (t, 7= 10.4 Hz, 1 H), 331 (m, 2 

15 H), (s, 9 H). 

MSWz388(M+H) + . 

Step 6: te/*-Butyl-3-[4,5-dihydroxy-6Kme&^ 
yl]morphotin&4-carboxylate-(C-10). 



OH 




OC(CH 3 ) 3 
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Hie adducts C-9 were refluxed in xylenes for 24 hours. Then the 
reaction was cooled and concentrated in vacuo. Ethyl ether was added untQ 
precipitation of a solid that was filtered, washed with ethyl ether and dried to give the 
pyrimidine C-10 as an orange solidL 
5 ! HNMR (DMSO-d* 400 MHz, 340 K) 5 4.62 (s, 1H), 4.15 (d, J =12 Hz, 1H), 3.84 
(bs,lH), 3.82 (s, 3H), 3.70 (dd, J = 123, 4 Hz, 1H), 3.61 (dd, J= 12.2, 3.8 Hz, ffl), 
3.56 (t, J= 13 Hz, 1H), 3.43 (td, J= 113, 3.4 Hz, 1H), 135 (s,9H). 
MS m£356(M + H) + . 

10 Step 7 : Methyl 5,6^ydroxy-2-moipholm-3-yl^^ (C- 

OH 

.OH 




The methyl ester A was treated with a mixture of 
TFArdichloromethanerHjQ (65:35:10) at room temperature for 15 minutes. The 
15 reaction mixture was concentrated and the residue was taken up in EtrjO and 
evaporated several times in order to remove excess trifluoroacetic aa<L A solid 
residue was obtained after filtration. 

l n NMR CDMSO-dfi, 400 MHz, 300K) 5 13.24 (bs, 1 H), 10.54 (bs, 1H), 9.54 (bs, 
2H), 434 (d, J= 6.9 Hz, 1 H), 4.24 (dd, J = 12.2, 3.2 Hz, 1H), 3.93 (d, J = 11.2 Hz, 
20 1H), 3.84 (s, 3H), 3.75 (t, J= 103 Hz, 1H), 3.58 (t, J= 10.5 Hz, 1H), 332 (d, 1=12.8 
Hz, 1H), 3.20 (td, J = 11, 3.7 Hz, 1H). 
MS: m/z 256 (M+H) + . 

Step 8 : N^4-fluorobenzyl)-5,6^ito^ 
25 carboxamide (C-12). 
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The methyl ester C-ll in dry MeOH was treated with 4-fluorobenzyI 
amine (2.0 eq.) at 90 °C for 1 hour. Hie reaction mixture was concentrated and the 
residue triturated with Et 2 0. A solid residue was obtained. Tide compound was 
5 isolated by RP-HPLC as its trifluoroacetate salt (CIS column, eluante 
water/acetonitrile containing 0. 1 %TFA). 

'HNMR (DMSCWfi+TFA, 400 MHz, 300 K) 5 9.63 (bs, 1 H), 9.4 (t, 7=6-07 Hz, 1 
H), 9.2 (bs, 1 H), 739 (dd, 7=831, 7=5.76 Hz, 2 H), 7.18 (t, 7= 8.84 Hz, 2 H), 4.59 
(dd, 7=15.53, 7=6.80 Hz, 1 H), 4.53 (dd, 7=1536, 7=6.24 Hz, 1 H), 43? (bs, 1 H), 
10 424 (dd, 7=12.41, 7=3.24 Hz, 1 EQ, 3.99 (d, 7=12.04 Hz, 1 H), 3.74-3.62 (m, 2 H), 
3.41 (d, 7= 13.09 Hz, 1 H), 3.40 (bs, 1 H). 
MSm/z349(M+H) + . 

Step 9 : N-(4-flubrobeiizyl>5,6-dihycto^ 

15 pyrinndme-4-carboxamide (C-13). 

To a solution of C-12 (1 eq.) in MeOH were added 37% HCOH (6 
eq.), NaBHaCN (5.2 eq.) and AcONa (5.8 eq.). Mixture was stirred at room 
temperature under nitrogen for 12 hours, men concentrated and title compound C-13 
was obtained by RP-HPLC purification on a C18 column (eluants water/acetonitrile 

20 containing 0.1 % TFA) as its trifluoacetate salt. 

! H NMR (DMSO-dfi+TFA, 400 MHz, 330 K) 8 9.2 (bt; 1 H), 7.40 (dd, 7=838, 
7=5.75 Hz, 2 H), 7. 16 (t, 7=8.84 Hz, 2 H), 4.57 (d, 7=634 Hz, 2 H), 4 27 (dd, 
7=10.03, 7=3.55 Hz, I B), 4.22 (dd, 7=12.82, 7=3.22 Hz, 1 H), 4.10 (d, 7= 13.73 Hz, 
1H), 3.77 (t, 7=11.84 Hz, lH), 3.65-3.60 (m, 2 H), 3.41 (til, 7=12.54, 7=3.67 Hz, 1 

25 H),2.87 (s,3H). 

MSm/z363(M+H) + . 

EXAMPLE 6 
7\^4-fl UO robenzyl)-5,6-dihydroxy-2^1-meti^ 
30 carbbxamide 
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OH 




5 A solution of hydroxylamine hydrochloride (1.0 eq.) in MeOHwas 

added at 0 9 C to a solution of KOH ( 1.0 eq.) in MeOEL The resulting reaction 
mixture was filtered and added to a solution of tert-butyl-2^yanopyrroHdine-l- 
carboxylate (1.0 eq.) in methanol and stirred at 40 b C for 2 h. The solvent was 
removed in vacuo and the residue treated with water; the solid was filtered and 
10 washed with a mixture of Bt^O: Petroleum Ether 1:1 to afford the title compound O 
14 as a white solid. 

! H-NMR <DMSO-dk 400 MHz) 8 8.92 (s, i H), 535 (s,l H), 5.15 (s, 1 H), 4.25 (bs, 
0.5 H), 4.10 (s, 0.5 H), 3.40-330 (m,lH),2.1(M^^ 
(s, AS H), one signal is obscured by water. 

15 

Step 2 : Methyl 5Kbenzoyloxy)-2-[lH>erf4)u^ 

hydn>xypyrimidirie-4-carboxylate (C-15). 

• OH . 




Boc 
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A solution of C-14 (1.0 eq.) and dimethyl acetyienedicarboxyiate (1.05 
eq.) in GHC1 3 was refluxed for 3 h. Hie reaction mixture was concentrated and the 
crude product was used directly in the next step without further purification. 
Hie crude product was dissolved in xylene and refluxed for 24 h. The solvent was 
5 removed in vacuo and the crude was dissolved in pyridine. Benzoic anhydride was 
added (1.5 eq.) Hie reaction mixture was stirred at room temperature until the 
starting material was consumed as determined by MS analysis. The reaction mixture 
concentrated, the resulting oil was crfluted with emyl acetate and washed wiA IN HQ 
solution, saturated NaHCCb solution, brine. Hie crude oil obtained after organic 
10 solvent evaporation was purified by flash chromatography to obtain C-15 as a yellow 
solid. 

'H-NMR (CDCI3, 400 MHz) 5 12.08 (bs, 1 H), 8.18 (d, 7= 7.6 Hz, 2 H), 7.64 (t, J= 
7.6 Hz, 1 H), 7.50 (t, / = 7.6 Hz, 2 H), 4.80-4.60 (m, 1 H), 3.82 (s, 3 H), 3.60-3.50 (m, 
1 H), 3.40-3.20 (m, 1 H), 2.50-2.10 (m, 2 H), 2.00t1.70 (m, 2 H), 1.50 (s, 9 H). 
15 MSm/z444(M+H) + . 

Step 3 : Methyl 5-(benzoyIoxy>^hydroxy-2^yrr^^ 

carboxylase (C-16). 

OH 




20 Methyl 5-(benzoyioxy>2-[H*e/*-bito 

hydroxypyrimidin^ 

Trie solution was warmed to room temperature and the progress of the reaction was 
monitored by MS analysis. After ih the reaction was complete and the solvent was 
removed under reduced pressure using a rotatory evajxjr^r. Trie p 
25 precipitated with Et20 and collected by filtration. 

! H NMR (CDCI3, 400 MHz) 5 8.14 (d, 7=7.5 Hz, 2 H), 7.67 (t, J=7.6 Hz, 1 H), 7.50 
(dd, J=7.6, 7.6 Hz, 2 H), 4.99 (dd, 7=14.9, 7=73 Hz, 1 H), 3.78 (s, 3 H), 3.60-3.40 (m, 
2 H), 2.60-2.45 (m, 1 H), 2.40-230 (m, 1 H), 2.20-2.10 (m, 2 H). 
MSm/z344(M+H) + . 
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Step 4: JV^4-fluorobenzyl^ 
carboxamide (C-17). 



OH 




F 



5 A solution of methyl 5^ben2x>yloxy)^hydtoxy-2-pym)lidin--Z- 

ylpyrimidtae-4-carboxylate (C-16) (1.0 eq.) in MeOH was treated with 4- 
fluorobenzylamine (3.0 eq.). The solution was stirred at reflux until the starting 
material was consumed as determined by MS analysis. The reaction was concentrated 
and the product (C-17) was precipitated with MeOH and collected by filtration. 
10 *H NMR (DMSO-d^ 400 MHz) 5 9.55 (bs, 1 H), 735 (dd, 7 = 13.7, 7=7.8 Hz, 2 H), 
7.16 (dd, 7=17.5, 7=8.8 Hz, 2 H), 4.60-4.40 (m, 2 H), 4.06 (dd, 7=14.0, 7=6.9 Hz, 1 
H), 3.15-3.10 (m, 1 H), 3.00-2.90 (m, 1 H), 2.20-2.10 (m, 1 H), 1.90-1.70 (m, 3 H). 
MSm^333(M+H) + . 

15 Step 5 : JVK4-fluorobenzyl>5,6-dihyc^ 

yl)pyrimidine-4-c^rboxamide (C-18). 
To a stirred solution of iVK4-fluorobeiizyl>5,6-<iihyd^ 
2-ylpyrimidine-4-cartK>xamide (C-17> (1.0 eq.) in MeOH , EtaN (1.0 eq.) was added 
followed by the addition of AcONa (1.6 eq.), AcOH glacial (1 .6 eq.), 37% HCOH 

20 (2.0 eq.) and NaBH(AcO)3 (l .4 eq.). The mixture was stirred at room temperature 
until the reactants were consumed as determined by MS analysis. The reaction 
mixture was quenched by adding aqueous NaHC0 3 , and the product extracted with 
EtOAc. The organic layer was dried over anhydrous Na2S04, filtered and concentrated 
under reduced pressure using a rotatory evaporator. A portion of the mixture was 

25 purified by RP-HPLC (C18, water/acetonitrile with 0.1% of trifluoroacetic acid as 
eluant) to give the title compound C-18 as its trifluoroacetate salt 
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'H NMR 5 (DMSO-dt, 400 MHz) 8 13.20 (bs, 1 H), 12.50 (bs, 1 H), 10.0-9.70, (m, 1 
H), 9.63 (bs, 1 H), 735 (dd, 7=13.8 Hz, 7=8.2 Hz, 2 H), 7.18 (dd, 7= 17.5 Hz, 7=8.8 
Hz, 2 H), 4.54 (m, 2 H), 4.40 (dd, 7 = 15.7 Hz, 7 = 7.7 Hz, 1 H), 3.82-3.70 (m, 1 H), 
3.40-3.20 (m, 1 H), 2.94 (s, 3 H), 260-250 (m, 1 H), 2.20-1.80 (m, 3 H). 
MSm£347(M+H) + . 



10 



15 



EXAMPLE 7 
2<l,4-dimethylpipeiazin-2-yI)-JV^ 
carboxamide 



OH 




Step 1 : 



BocN 



Preparation of Compound C-20 
OH 

OBz 

TFA/CHaCIa 

N' "C0 2 Me 

L^NCbz 

C-19 




OH 



OBz 



HIST "V" ^N^C0 2 Me 
U^NCbz 



C-20 



Compound C-19 (which was prepared from l-[(benzyloxy)carbonyl]- 
4-(fc^-butoxy«irbOT^ acid (Bigge et al, Tetrahedron Lett 

1989, 30: 5 193) using procedures similar to those set forth in Scheme A) was 
deprotected with TFA/dichloromethane 1:1. After 1.5 h the solution was evaporated 
to obtain the crude product C-20. 



Step 2 : 



Preparation of Compound C-21 
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To the crude C-20 dissolved m MeOH, NaCNBH 3 (1.4 eq), AcONa 
(1.6 eq.) and HCHO 37% (2 eq.) were added. After lhtbe mixture was evaporated to 
obtain crude C-21. 

5 * 
Step 3 : Preparation of Compound C-22 




C-22 

Crude C-21 dissolved in MeOH and hydrogen ated at atmospheric 
pressure on 10% Pd/C overnigjit. After filtration and evaporation of the filtrate crude 
10 C-22 was obtained. 

Step 4 : Preparation of Compound C-23 

OH 

k/N H Mo 

^"3 C-23 

Crude C-22 was dissolved in MeOH and NaCNBH 3 (1.4 eq.), AcONa 
15 (L6 eq.) and HCHO 37% (2 eq.) were added. After 2J5 h the mixture was evaporated 
to obtain crude product C-23. 
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Step 5: 2Ki,4-dimetiiy^ 

dihydroxypyrimidine^ 

Crude C-23 was dissolved in NMP (6 ml/mmol) and 4- 
fluorobenzylamine (3 eq.) added. The mixture was stined at 90°C overnight. Part of 
5 the crude material was purified by preparative HPLC (C18, gradient of 

CH 3 CNAH2O+0.01% TFA) to obtain the tide product (C-24) as its trifluoroacetate 
salt 

*H NMR (DMSO dg+TFA, 300 K, 400 MHz) 5 1Z5 (bs, 1 H), 930 (t, J=6A Hz, 1 H), 
738 (dd, /= 5.8, 8.8 Hz, 2 H), 7.17 (t, ^=8.8 Hz, 2H), 4.58-4.4 (m, 2 H), 3.66 (bs, 1 
10 H), 3-55-335 (m, 3 H), 3.20 (d, ^=133 Hz, 1 H), 3.03, (t, 7=11.7 Hz, 1 H), 2.79 (s, 3 
H), 2.85-2.70 (m, 1 H), 233 (bs, 3 H). 
MSjn/z376(M+H)^. 

EXAMPLE 4 A 

15 2-[4^dimethylairMno)tetrahyd^2i^ 

(methylsulfonyI)benzyl]-5,6-dihydroxy|^ 

OH 

, r y h r r F 

— N 



20 




SOgMe 



Step 1 : te/*-Butyl 4^aminorart>on^^^ 

25) 



BocHN XX>NH 2 




To a stined solution of the commercially available 4-[(tert- 

butoxycaibonyl)amino]tetrahydro-2^ acid m dioxane, pyridine 

(0.6 eq.), di-butyl dicarbonate (13 eq) and ammonium bicarbonate (1.26 eq) were 
added and the mixture was stined at room temperature for 20 hours. Dioxane was 
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10 



concentrated and the residue dissolved in ethyl acetate and washed with HC1 IN, 
saturated aqueous NaHCCb solution and brine, dried over Na2S0 4 , filtered and 
evaporated in vacuo to obtain the solid compound (C-25). 

*H NMR (CDCfe, 300 MHz, 300 K) 5 6.82 (bs,lH), 537 (bs, 1H), 4.80 (bs, 1H), 3.88 
(t, J = 4.4 Hz, 1H), 3.84 (t, J = 4.4 Hz, 1H), 3.72-3.64 (m, 2H), 230-2.21 (m, 2H), 
1.98-1^ (m,2H), 1.48 (s,9H). 
MS:m/z245(M+H) + . 

Step 2 : ferf-Butyl 4-cyanotetrahydro-2H-pyr^^ (C-26) 

BocHN CN 




A solution of terf-butyl 4Kaminocart>cmyl)teti^ydro-^ (C-25) 
and triethylamine (2. 1 eq.) in dichloiomethane was cooled to 0°C and trifluoroacetic 
anhydride (1.1 eq.) was added dropwise under nitrogen. Stirring was continued for 1 

15 hour allowing the mixture to reach room temperature. Volatiles were removed in 

vacuo and residue was taken up in ethyl acetate, washed with HC1 IN, brine and dried 
ova: Na 2 S(>4- Evaporation gave a crude which was purified by flash chromatography 
on silica gel (eluent: petroleum ether : ethyl acetate = 7:3) to give die title compound 
; (C-26), colorless oil, as a 8:2 mixture of two rotamers by *H NMR. 

20 *H NMR (CDC1 3 , 300 MHz, 300 K) 5 4.71 (bs, 1H), 3.96 (t, J = 3J5Hz, 1H), 3.93 (t, J 
' = 4.1 Hz, 1H ), 3.79-3.76 (m, 2H), 237-234 (m, 2H), 1.89-1.82 (m, 2H), 1.50 (s, 7H), 
1.47 (s, 2H). 
MS:m/z227(M+H)+ 
Step 3 : terf-Butyl^[amino(h^^ 

25 carbamate (C-27) 



BocHN N J^ 



N' OH 



NH 2 
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A solution of free hydroxylamine in ethanol was obtained by dissolving separately 
hydroxylamine hydrochloride (1.1 eq) and potassium hydroxide (1.1 eq) in ethanol. 
The two solutions were mixed together, the potassium chloride filtered off and the 
resulting ethanoHc solution was used to treat a solution of tert-butyl-4- 
5 cyanoted^ydn>-2H-pyran^yl-carbamate (C-26) in ethanol at 45 °C for 5 hours. 
Mixture was concentrated to obtain the tide compound (C-27) as a crude solid that 
was used in die next step without further purification. 
MS:m/z260(M+H) + . 

10 Step 4 : Dimethyl-2-{[(amino{4-K^ 

pyran^yl}ir^thyUdene)amino]oxy}but-2"enedioate (C-28) 



N 

BocHN. 

"CQ 2 Me 



A solution of ie/*-butyl-4-[amino(hydroxyimm^ 
15 caibamate (C-27) and dimethylacetylendicaiboxylate (1.2 eq.) in chloroform was 

reflux ed for 1 hour under nitrogen and the solution was concentrated. Residue was 

purified by flash chromatography on silica gel (eluent petroleum ether :ethyi acetate = 

7:3) to give the desired product (C-28) as a mixture of isomers in ratio 7:3. 

"H-MMR (CDC1 3 , 300 MHz, 300 K) 6 5.91 (bs, IB), 5.83 (s, 0.7H), 5.75 (s, 03H), 
20 5.67 (bs, 1H), 4.67 (s, 0-7H), 4.63 (s, 03H), 3.93 (s, 2.1H), 3.86 (s,0.9H), 3.84-3.63 

(m,4H), 3.76 (s, 0.9H), 3.73 (s, 2.1H), 232-2.17 (m, 2H), 2.14-1.98 (m, 2H), 1.47 (s, 

9H). 

MS: m/z 402 (M+H) + . 

Step 5 : Meftyl 2-{4-[(terf-butoxycarbony^ 

25 5,6^hydroxypyrinridine-4-carbox^ate (C-29) 

OH 

X>H 

r x 
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A solution of dimettyl-2-{ [(am^ 

pyran-4-yl } methyhdene)amino]oxy }but-2-enedioate (C-28) in o-xylene was refluxed 
for 6 hours. Then the reaction was cooled down and concentratecL Ethyl ether was 
added until precipitation of a solid that was filtered, washed with other ethyl ether and 
dried to give the title compound (C-29)as a brown solid . 
MS:m/2 370(M+H) + . 

The reaction mother liquor was concentrated and used for the next step. 

Step 6 : Methyl 5-(benzoyloxy)-2-{4-[(tei^^ 

2ff-pyira^yl}-6-hydroxypyi^ (C-30) 

X>Bz 

T Y 



The concentrated mother liquor containing methyl 2-{4-[(tert- 
15 butoxycarbonyl)anrino]-^ 

carboxylate (C-29), dissolved in dry pyridine was treated with benzoic anhydride (2 
eq.) overnight at room temperature. 

The mixture was evaporated, taken up in ethyl acetate and washed with HC1 IN and 
brine. Organics were dried over Nj^SO^ filtered and evaporated the resulting crude 
20 oil was purified by flash chromatography on silica gel (eluent: ethyl acetate : 
petroleum ether = 7:3) to obtain methyl 5-(benzoyloxy)-2-{4^[(tert~ 
butoxycarbonyl)amino]fc^^ 
(C-30). 

*H NMR (DMSO-ck 300 MHz, 300 K) 5 13.20 (bs, 1H), 8.09 (d, J = 73 Hz, 2H), 
25 7.79 (t, J ==■ 13 Hz, 1H), 7.63 (t, J = 8.01 Hz, 2H), 3.76 (s, 3H), 3.75-3.60 (m, 4H), 
2.22-2.15 (m, 2H), 2.00-1.87 (m, 2H), 1.34 (bs, 9H). 
MS: m/z 474 (M+H)\ 
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Step 7 : te7T-Butyl-4-[4-({ [4-fluortH2<methyisulfon>d)benzyl]amin }carbonyl>- 

5,6-dihydioxypyrimidin-2-yl]tetrahydrt^ (C- 
31) 




5 Methyl-5^bemoyloxy)h2-{^ 

6-hydroxypyrimidin©-4-carbox^ate (C-30) in dry MeOH was treated with 4-£luoro-2- 
(methylsulfony!)benzylamine (23 eq.) at reflux for 2 hours. Solvent was removed in 
vacuo and the residue was taken up in ethyl acetate, washed with HC1 IN, brine, dried 
over Na2S04. Hie filtrate was concentrated in vacuo and triturated with ethyl ether to 
10 obtain the crude title compound (C-31). 
MS: m/z 541 (M+H) + . 

Step 8 : 2^4-Aminotetrahydro-2H-^^ 

(methylsulfonyl)benzyl]-5,6Hj^ydrox 

15 trifluoroacetate (C-32) 

OH 

.OH 

S0 2 Me 

A solution of fc^-butyl^[4K{[4-fluon^^ 
5,6-dihydroxypyrimidin-2-y0teti^ydr^ 

dichloromethane was treated with an excess of trifluoroacetic acid for 3 hours at 
20 room temperature. The acid in excess was removed in vacuo to obtain the crude title 
compound (C-32)as a pale yellow solid, after trituration with ethyl ether. 
MS: m/z 441 (M+H) + - 
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Step 9 : 244^dimethyiamino)tetrahy^^ 

(methylsulfonyl) benv.yl]-5,6-dihydroxypyriinidin (C- 
33) 

5 A solution of 2-(4-aminotettahyd^ 

(m^ylsuIfonjrt)benzyl]-5 > 6-dihydroxypyri^ trifluoroacetate (C- 

32) in MeOH was treated with triethylamine (1 eq.), sodium acetate (1.6 eq.), 
formaldehyde 37% wAv aq. soln. (3 eq.), and sodium cyanoborohydride (1.43 eq.). 
The mixture was left stirring at room temperature for lh. Trifluoroacetic acid (3 eq) 
10 and sodium cyanoborohydride (0.5 eq) were added, left stirring overnight. The 

reaction mixture was concentrated and the title compound (C-33)as trifluoro acetate 
salt was obtained by preparative HPLC purification (Ci 8 , eluting with water and 
acetonitrile containing 0.1 % trifluoroacetic acid in gradient). 

! H NMR (DMSO-d^+TFA, 300 MHz, 300 K) 5 10.90 (bs, 1H), 9.42 (bt, 1H), 7.76 (d, 
15 J = 8.5 Hz, 1H), 7.61 (d, J = 5.6 Hz, 2H), 4.90 (d, J = 6.3 Hz, 2H), 3.93 (d, J = 6.3 Hz, 
2H), 3.44 (s,3H), 3.21-3.06 (m, 4H), 2.72 (s, 6H), 190-1.82 (m, 2H). 
MS:m/z469(M+H) + . 

EXAMPLE 6 A 

#^4-fluorobenzyl)-5,^ 
20 yl)pyrinudine-4K^irboxamide. 



OH 




25 Stepl : 7-[(benzyloxy)cartK>nyl]^ acid 

(C-35) 




Cbz 
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7-benzyi 1-fetf-butyl 7-azabicyclo[2^.1]heptane-l,7-dicarboxylate (C- 
34)(synthesized following the procedure reported in 7.0. C, 1996, 61 , 6313-6325) was 
stiired in TFAflX^M/BfeO (95/5/5, 0.3 M) for 10 minutes. Evaporation of the solvent 
afforded the titled compound (C-35). 
5 'H-NMR (DMSOd* 300K, 300MHz) 5 : 12.5 (bs, 1H), 7.45-730 (m, 5H), 5.06 (s, 
2H), 4.27 (t, J = 4.6 Hz, 1H), 2.00-1.92 (m, 2H), 1.76-1.65 (m, 4BQ, 1-55-1.43 (m, 
2H). MS m/z 276 CM+H) + . 

Step 2: benzyl l-(ammoc»rbonyi)-7-azabic^ 

10 (C-36) 




Cbz 

A stiired solution of 7^(benzyloxy)carbonyl]-7-azabic^ 

15 carboxylic acid (C-35) in dioxane was treated with pyridine (0.8 eq.) and B0C2O (1.5 
eq.), then ammonium bicarbonate (1.46 eq.) was added and the mixture was stirred at 
room temperature for 15 hours. Dioxane was concentrated and the residue was taken 
up in ethyl acetate, washed with HC1 IN and brine and dried oyer N^S04 to give, 
after filtration and concentration, the titled compound (C-36). 

20 *H-NMR (DMSOd*, 300K, 300MHz) 5 7.42-7.28 (m, 5H), 7.18 (bs, 1H), 7.00 (bs, 

1H), 5.05 (s, 2H), 4.28 (t, J - AS Hz, 1H), 2.00-1.90 (m, 2H), 1.77-1.60 (m, 4H), 
1.52-1.40 (m, 2H). MS (EI+) m/z 275 (M+H) + . 

Step 3: benzyl l-cyano-7-azabicyclo[2 JL l]heptane-7-carboxylate (C-37) 



25 




Benzyl l-(aimnocarbonyl)-7-a^ (C-36) in 

dichloromethane was treated at 0 °C with EfrjN (2.1 eq.) and trifluoroacetic anhydride 
(1.1 eq.) was added dropwise. The reaction mixture was stirred at 0 °C for 30 minutes. 
Then, it was diluted with dichloromethane, washed with saturated NaHCCb solution. 
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10 



H 2 0, brine and dried over Na^O* Filtration and evaporation afforded the titled 
compound (C-37). 

^-NME (DMSOde, 300K, 300MHz) 5 7.42.7.30 (m, 5H), 5.14 (s, 2H), 4.32 (t, J = 
5.0 Hz, 1H), 2.2-1.98 (m, 4H), 1.90-1.70 (m, 2H), 1.62-1.45 (m, 2H). MS (EI+) mfz 
257 (M+H)^. 

Step 4: dimethyl-2-{ [(amino {7-[(benzyloxy)carbon>d>7- 

azabicyclo[2JLl]hept-l-yl}n^ 
(038). 



N °Y^ C OOMe 
Cbz NH 2 |[ 

^COOMe 




Triethyl amine (1.5 eq.), hydroxylamine hydrochloride (13 eq.) were added to a 
solution of benzyl l^)^o-7-azaMcyclo[2^.1]heptane-7-cari>oxylate (C-37) in 
absolute methanol- The mixture was stirred at room temperature overnight. The 
solvent was removed under reduced pressure, the residue was dissolved in chloroform 
15 and treated with dimethylacetylene dicarboxylate (2 eq.) for 14 hours at 60 °C. 

The reaction mixture was then concentrated and the resulting crude oil was purified 
by flash chromatography (petroleum ether/ EtOAc 1:1) to give the titled compound 
(C-38) as a mixture of isomers. 

^-NMR (DMSOd* 300K, 300MHz 5: 7.41-7.25 (m, 5H), 6.57 (bs, 13 H), 6.17 
20 (bs,0.7 H), 5.66 (s,0.65 H), 5.61 (s, 035 H), 5.04 (s, 2H), 435-430 (m, 1H), 3.79 (s, 
1.95H), 3.75 (s, 1.05H), 3.63 (s,1.05H), 3.60 (s,1.95H), 2.15-1.92 (m, 2H), 1.80-1.45 
(m, 6H). MS (EI+) m/z 432 (M+H) + . 

Step 5: benzyl l-[5-(benzoylpxy)^hydtoxy-6^ 

yI]-7-azabicyclo[2.2.1]heptane^7-carboxylate(C-39) 

25 
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OH 

Cbz O 

DimethyI-2-{ [(amino{74(benzyloxy)^ } 
methylidene) amino]oxy}but-2Henedioate (C-38) was dissolved ortho-xylene and 
5 refluxed for 14 hours. Solvent was evaporated after cooling at room temperature and 
the resulting crude oil was dissolved in pyridine, treated with benzoic anhydride (2 
eq.). The reaction mixture was stirred at room temperature for 3 hours. Reaction 
mixture was concentrated and the residue was taken up in ethyl acetate and washed 
with HC1 IN and saturated NaHC0 3 solution The organic phase was dried over 
10 Na 2 S0 4 , filtered and after concentration and purification by flash chromatography the 
titled compound was obtained. 

'H-NMR (DMSOdg, 300K, 300MHz) 5 1338 (s, 1H), 8.09 (d, J = 7.5 Hz , 2H), 7.80 
(t, J = 7.5 Hz , 1H), 7.64 (t, J = 7.5 Hz, 2H), 7.40-7.22 (m, 5H), 5.00 (s, 2H), 4.40 (t, J 
= 4.3 Hz, 1H), 3.76 (s, 3H), 2.32-1.117 (m, 2H), 1.95-1.79 (m, 4H), 1.66-1.51 (m, 
15 2H). MS (EE+) m/i 504 (M+H) + . 

Step 6: //^4-flucroberizyl)-5,6-dihydroxy-2^7-m 
azabicyclo[2.2. l]hept-l-yl)pyi±mdin^ 

20 Benzyl 1- [5-(benzoyloxy) -4- hydroxy ^ (rrj^oxycarbonyl) pyrirm 

azabicyclo[2.2.1]heptane-7-carboxylate (C-39) in methanol was hydrogenated under 
H 2 atmosphere in presence of Pd/C 10% (10%w/w) at room temperature for 2 hours. 
After filtration and evaporation, the cinde wasdfesolvedinMeOHandp- 
fluoroberaylamira (3.5 eq.) added.. After being refluxed overnight, the residue was 

25 washed with Et^O/EP. Hie solid was dissolved in MeOH and NaCNBH 3 (14 eq.), 

AcONa (1.6 eq.), HCHO 37 % (1 eq.) were added. The reaction mixture was stirred at 
room temperature overnight. The product was purified by preparative HPLC (C18, 
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gradient CH3CN/H2O + 0.01 %TFA) to obatine the title compound (C40) as trifluoro 
acetate salt. 

! H-NMR (DMSOck 300K, 400MHz) 8 12.9 (bs, 1H), 12.2 (s, 1H), 10.95 (bs, 1H), 
9.66 (bs, 1H), 7.47-7.40 (m, 2H), 7.21-7.12 (m, 2H), 4.50 (d, J = 6.0 Hz, 2H), 4.17 
5 (bs, 1H), 2.67 (s, 3H), 2.45-2.1 (m, 6H), 1.95-1.80 (m, 2H). MS (EI+) m/z 373 
(M+H) + . 

EXAMPLE 7B 

N-(4-fluorobe*izyI>5,6^ 
10 caiboxamide. 



OH 



15 




Stepl : 1-benzyl 4-tert-butyl 2-cyano-2-methylpiperazine-l ,4-dicaiboxylate 

(C-41). 

Boc 



Cbz 



To a cooled (-75 °C) solution ofLDA 2M in heptane/THF (1.5 eq) in THE, a solution 
of l-[(benzyloxy)caitKrayy acid 
(Bigge et al, Tetrahedron Lett. 1989, 30: 5193) in THE was added dropwise at -75°G. 
After being stirred for 1 hour at -75 °C, Mel (1 .5 eq) was added. After 2 hours at -75 
20 °C the reaction mixture was left warming to rX, evaporated, diluted with AcOEt, 
washed with NaHCCb, water, brine and dried over NajSO^. The crude was purified 
by flash chromatography on silica gel (petroleum ethetfAcOEt, 85:15) to obtain the 
title compound (C-41). 

! H NMR (DMSOds 340K, 300MHz) 5 7.45-730 (m, 5H), 5. 19 (AA* system, J = 13 
25 Hz, 2H), 4.05 (d, J = 14 Hz, 1H), 3.87-3.78 (m, 1H), 3.66 (d, J = 14 Hz, 1H), 3.62- 
3.35 (m, 3H), 1.66 (s, 3H), 1.45 (s, 9H). 
MS (EI+) m/z 360 (M+H) + . 
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Step 2 : l-benzyl 4-tot-butyl 2-[(Z)-amino({ [(l£>-3-metboxy-l- 

(methoxycarbcmyl)-3^xoprop-l-enyl]^ 
methylpiperazine-l,4-dicarboxylate(C-42). 




ir ^/ NH *^CX)OMe 
Cbz 

"""O^ ^COOMe 

A solution of 1 -benzyl 4-tert-butyl 2H^yano^2-methylpiperazine- 1 ,4-dicarboxylate (C- 
41) in EtOH was added to a solution of Et^N (3.2 eq) and NH 2 OH* HCI (3 eq) in 
EtOH. The mixture was stirred 2hr at 40 °C. After evaporation of the solvent, the 
residue was diluted with AcOEt, washed with water, dried over Na2S0 4 , filtered and 

10 concentrated The residue was further dissolved in chloroform and 

dimethylacetylenedicarboxylate (1.5 eq) added to the stirred solution. Reaction was 
refluxed over night The mixture was evaporated and the residue was purified by flash 
chromatography on silica gpl (petroleum ether/AcOEt, 65:35) affording (C-42). 
! H NMR (DMSOd6, 340K, 300MHz). Two sets of signals were observed due to the 

15 presence of the geometric isomers: S 7.48-7.25 (m, 5H), 631, 6.01 (bs, 2H), 5.63, 

5.55 (s, 1H), 5.12-5.02 (m, 2H), 3.85-3.60 (m, 9H, at 3.79, 3.76 (s), at 3.66, 3.61 (s)), 
3.60-3.45 (m, 2H), 3.45-3.31 (m, 1H), 1.51, 1.45 (s, 3H), 1.41 (s, 9H). 
MS (EI+) m/z 535 (M+H) + . 

20 Step3 : l-benzyl 4-/ert-butyl 2-[5-(benzoyloxy)-4-hydroxy-6- 

(methoxycarbonyl) pyrimidin-2-yl]-2-methyipi^^ 




25 l-benzyl 4-terf-butyl 2-[(^amino({ [(1^3-methoxy-l-(methoxycarbonyl)-3- 

oxoprop-l-enyl]oxy}imino)methyl]-2-n^thylpiper^ (C-42) 
was dissolved in xylene and stirred at 155 °C for 8h. After evaporation of the solvent, 
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the residue was dissolved in pyridine and benzoic anhydride (1.5 eq) was added, lite 
reaction mixture was stirred at room temperature over night, then pyridine was 
evaporated. The residue was diluted with AcOEt, the organic phase washed with HC1 
IN, dried (N^S0 4 ) and evaporated. The product (C-43) was purified by flash 
5 chromatography (eluent: petroleum ether/AcOEt 70/30). 

'H-NMR (DMSOd*, 340K, 400MHz) 5 12.96 (bs, 1H), 8.11-8.04 (m, 2H), 7.79.7.73 
(m, 1H), 7.66-7.58 (m, 2H), 131-122 (m, 5H), 5.03 (s, 2H), 4.00-3.91 (m, 1H), 3.80- 
3.52 (m, 7H, at 3.75 (s)), 3.47-3.40 (m, 1H), 1.65 (s, 3H), 135 (s, 9H). MS (Eh-) m/% 
607 (M+H) + . 

10 Step 4: Methyl 5-(benzoyloxy>2-[4-(tert^ 

2-yl]^hyd^xypyiiamdine-4-caiboxyiate (C-44). 

OH 




1-benzyl 4-*ert-butyi 2-[5-(benzoyloxy)^hydroxy-^K^ 
^]-2-methylpiperazine-l,4-dicaiix)xylate (C-43) was dissolved in AcOEt and 

15 hydrogenated at 1 atm on 10% (w/w) Pd/C over night After filtration of the catalyst, 
solvent was evaporated to give the crude title compound (C-44) . 
1 H-NMR(PMSOd6 + TFA,340K,400MH^ 8.11-8.04 (m,2H), 7.81-7.74 (m, 
IH), 7.66-7.58 (m, 2H), 4.22 (d, J= 14.4 Hz, 1H), 3.80 (s, 3H), 3.75-3.67 (m, 2H), 
3.63-3.44 (m, 2H), 332-3.24 (m, 1H) 1.68 (s, 3H), 138 (s, 9H) . 

20 MS (EI+) m/z 473 (M+H) + . 

Step 5 : methyl 2-(4-<tert-butoxycaibcm 

dihydYoxypyrimidine-4-carboxylate (C-45) 

OH 




Crude material methyl 5Kbenzoyloxy)-2-[4-(tm-buto 
25 2->i]-6-hydit)xypyrimidine-4-carboxylate (C-44) obtained in step 1 was dissolved in 
MeOH , andNaCNBH 3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H 2 0, 4eq) 
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were added. Hie reaction mixture was stirred at room temperature. After 30*, the 
solvent was evaporated and the crude solid (C-45) obtained washed with Et 2 C). 
MS (EX+) mfz 383 (M+H) + . 
Step 6: *CTt4>utyl3^4-{[(4-fIuoro^ 

dihydroxypyrimidin-2-yl>3,4-dimethy (C- 
46) 



OH 




BocN 



Qiide material obtained methyl 2^/^ 

yl]-5,6-dihydroxypyrimidra andp- 
10 flucrobenzylamine (5.0 eq) Was added. Hie mixture was refluxed till the consumption 

of the starting material was completed; then solvent was evaporated and the crude 

solid (C-46) obtained washed widiEt2Q. 

MS (EI+) mfz 476 (M+H) + . 

Step 7: 2^i;2-dimeuiylpiperazin-^^ 
15 dihydroxypyrimidine^l-carboxami^ 




Crude material tert-butyl 3^4~{[(4-fluorobenzyl)amino]carbonyl}-5,6- 
dihydroxypyrimidin-2~yl)-3,^^ (C-46) was stirred in 

DGM/TFA (1:1) for I hour. Evaporation of the solvent afforded the crude title 
20 compound (C-47). 

MS (EI+) m/z 376 (M+H) + . 

Step 8: N-(4-fluorobenzyl)-5,6-dihydroxy-2-(l A4-trimethylpipeaazin~2- 

yl)pyrimidine-4-cait)Oxamide hydrochloride (C-48) (6). 
Crude material obtained in step 2^1^^me&ylpipera2aiH2^ 
25 5,6^dihytoxypyrimidm^ (C-47) was dissolved MeOH and Et3N (2.2 

eq) was added. Then NaCNBH3 (2.8 eq), AcONa (3.2 eq) and HCHO (37 % in H 2 0, 
4eq) were added. The reaction mixture was stirred at room temperature over night 
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The reaction mixture was evaporated and the residue purified by preparative HPLC 
(C18, gradient of CB3CNZH2O + 0.01% TFA) to give the title product (C-48) as 
trifluoroacetate salt 

^-NMR (CD3CN + TFA, 280K, 600MHz) 5: 7.50-738 (m, 2H), 7.13-7.07 (m, 2H), 
5 4.664.51 (m, 2H), 4.00-3.72 (m, 43H), 3.60-3.56 (t, J=12/7 Hz, 0.7 H), 3.49-3.44 (t, 
7=15.5 Hz, 1 H), 3.04 (s, 2H), 2.91 (s, 1H), 2.73 (s, 1H), 2.69 (s b, 2H), 2.05 (s,lH) 
1 95 (2H obscured by solvent ). 
MS (EI+) mfz 390 (M+H) + . 

10 

EXAMPLE 8 

A^4-Fluorobenzyl)-5,6-dihydro 
carboxamide (D-2) 



OH 




15 F 

Methyl 5-<benzoyloxy)-6-hydroxy-2-piperi^^ 
carboxylate (D-l)(prepared from l-[(ben^loxy)caibonyl)]pipOTdine-2-K^ffboxylic 
acid by procedures similar to those set forth in Scheme A) was dissolved in the 

20 minimal amount of chloroform. To the stirred solution were added tetrahydrofuran, 
triethylamine (5 eq.) and methyl iodide (3 eq.), and the reaction was stirred at 40 °C. 
After 30 min, triethylamine (3 eq.) and methyl iodide (2 eq.) were added and mixture 
was stirred for 30 min at 40 °C. After evaporation of volatiles, the residue was taken 
up into iV-methylpyrrolidinone and treated with 3 eq. of 4-fluorobenzylamine at 95 °C 

25 for 15 nrin. The tide product (D-2) was isolated as its trifluroacetate salt by RP- 
HPIjG (CI 8, water/acetonitrile with 0.1% of trifluoroacetic acid as eluant). 
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! H NMR (DMSO 400 MHz) 8 13.1 (bs, 1 H), 12.2 (s, 1 H), 9.45 (bs, 1 H), 934 (t, 
7=6.4 Hz, 1 H), 737 (dd, 7=5.6 Hz, 7=8.4 Hz, 2 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.57 (d, 
7=6.4 Hz, 2 H), 4.05 (bs, 1 H), 3.61 (bd, 7= 12.4 Hz, 1 H), 3.52^3.50 (m, 1 H), 2.78 
(bs, 3 H), 2.16 (d, 7= 13.6 Hz, 1 H), 1.92-1.80 (m, 2 HO, 1.65-1.46 (m, 3 H). 
5 MS m/z 361 (M+H) + . 



10 



15 



EXAMPLE 9 

jV^4-RuorobenzyI>5,6-dihydroxy^ 
carboxamide 



OH 




Step 1 : 



2<Diethoxymethyl)-iV<4-fluoro 
carboxamide (E~2). 



OH 




20 



To a solution of methyl 2^diethoxymethyl)-5,6Kiihydroxypyriim 
4-carboxylate E-l (prepared from diethoxyacetonitrile by procedures similar to those 
set forth in Scheme A) (1.0 eq.) in dry MeOH was added 4-F-benzyIamine (3 eq.), 
stirring at reflux overnight. Solvent was removed in vacuo and the solid residue 
washed with Et 2 0 and dried. This material dissolved in CHCI3 was washed with 2N 
HC1, brine and dried over NaiSO* Evaporation of solvents gave E-2 as a brown 
powder. 
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'HNMR (300 MHz, DMSO-de) 8 12.62 (bs, 1 H), 12.51 (bs, 1 H), 9.22 (t, J=6J2 Hz, 
1 H), 736 (dd, J=8 3, 5.7 Hz, 2 H), 7.14 (t, J= 8.9 Hz, 2 H), 5.12 (s, 1 H), 4.45 (d, J= 
63 Hz, 2 H), 3.71-3.41 (m, 4 H), 1.15 (t, J=7.0 Hz, 6 H). 
MSWz366(M+H) + . 



Step 2 : 



AH4-Ruorobenzyl)-2-formyl-5,6-dmydroxypy^ 
(E-3). 



OH 




A solution of £-2 in 100% formic acid was stirred at 50 °C for 1.5 
10 hours. Volatiles were removed in vacuo and solid residue triturated with Et 2 0 
obtaining after drying E-3 as a white solid. 

'HNMR (300 MHz, DMSO) 5 13.19 (bs, 2 H), 9.62 (t, J=63 Hz, 1 H), 9.41 (s, 1 H), 
7.40 (dd, /= 8^, 5.7 Hz, 2 H), 7.17 (t, J=8.8 Hz, 2 H), 4.49 (d, .£=6.4 Hz, 2 H). 
MS//i/z292<M+H) + . 

15 

Step 3 : iV-(4-Huorobenzyl>-5,6-dmydroxy-2-(moiphol^ 
ylme^yl)pyrimicUne-4-<3ui)oxairiide (E-4). 

To a solution of E-3 in dry dichloroethane was added morpholine (1 
eq.), stirring at room temperature for 30 minutes. NaB(OAc>3H (1.4 eq.) was added 

20 and the reaction stirred at room temperature one more hour. Volatiles were removed 
in vacuo and solid residue purified by RP-HPLC on a C18 column, eluents 
water/acetonitrile + 0.1 % TFA, to give E-4 as its trifluoroacetate salt 
! H NMR (300 MHz, DMSO-d6, 330 K) 8 9.05 (bt, 1 H), 738 (dd, J- 8.5, 5.6 Hz, 2 
H), 7.15 (t, / =8.8 Hz, 2 H), 431 (d, /=63 Hz, 2 H), 3.85 (bs, 2 H), 3.74 (t, / = 4.6 

25 Hz,4H),2.98(bs,4H). 
MSWz363(M+H) + . 
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EXAMPLE 10 

JV^4J3uorobeiizyl>5,6-dmydro 



OH 




O 



5 

Step 1 : 4,5-Dmydtoxy-6-(memoxycarbonyl)pY^^ acid 

(F-2). 

OH 




2-I^oxycarbonyl-44^hydroxy-6-(memo^ (F- 
10 1) [obtained from ethyl amino(hydroxyimino)ethanoate (Bianco et al., Tetrahedron 
1992, 40: 6335) by procedures similar to those set forth in Scheme A] was suspended 
in dioxane/THF 2:1 and IN NaOH was added. After 20 min the mixture was acidified 
with IN HC1, concentrated and filtered to give F-2. 

'H NMR CDMSOdfo 300 K, 400 MHz) 5 13.10 (bs, 1 H), 11.11 (bs, 1 H), 3.82 (s, 3 
15 H). 

MS«i/z213(M-H)-. 

Step 2 : Methyl S,6-dmydroxypyrimidine-4-carboxylate (F-3). 



OH 
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A solution of F-2 in HC1 IN was stirred for 6 hours at 90 °C. Hie 
reaction mixture was filtered and the solid washed with HC1 IN. Evaporation of the 
filtrate afforded F-3 as a solid 

! HNMR (DMSO d^ 300 K, 400 MHz) 8 7.75 (s, 1 H), 3.82 (s, 3 H). 

5 

Step 3 : //^4-Huorobeiizyl>5,6Ki^ (F-4). 

F-3 was dissolved in DMF and 4-fluorobenzylamine (3 eq.) was added. 
After 2 hours at 90 °C the mixture was evaporated. The title product F-4 was purified 
by preparative HMjC (C18, 5pm, gradient of CH3CN7H2O ■+ 0.01* TEA). 
10 *H NMR (DMSO d* 300 K, 400 MHz) 8 12.72 (bs, 1 H), 12.54 (bs, 1 H), 9.48 (bs, 1 
H), 7-77 (s, 1 H), 736 (t, J=8.0 Hz, 2 H), 7.14 (t, 7=8.8 Hz, 2 H), 4.43 (d, /=6.3 Hz, 2 
H). 

MS m/z 262 (M-H) . 

15 EXAMPLE 11 

?-{4~[({ [(2^hlorophenyi)sulfonyi]^^ }-N-(23- 
dimethoxybenzyl>5,6Kiihydroxypyiimidm 



OH 




20 



Step 1 : 



Methyl 2-{4-[({ [(2^hlorophenyl)sulfonyy 

thien-3-yl}-N^23-^iniethoxybenzyl) -5,6-«lihydioxypyrimidine-4 
carboxylate (G-2). 



WO 03/035076 
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OH 




A solution of methyl 2-(4-am^ 
carboxylase trifluoroacetate (1 eq.) G-l (obtained from the deprotection of the 
corresponding Boc protect^ 
5 eq. ) in pyridine was stirred at room temperature for 12 h. Pyridine was removed by 
concentration under reduced pressure. IN HC1 was added to the residue and the 
resulting solid was collected by filtration. The solid was triturated with H 2 0 and then 
Et 2 0 to give the title compound. 

1H NMR (400 MHz, DMSO) 5 13.17 (bs, 1 H), 11.70 (bs, 1 H), 10.91 (bs, 1 H), 
10 10.80 (bs, 1 H), 835 (d, J= 3.35 Hz ,1 H), 8.11 (d, /=733 Hz, 1 H), 7.77 (m, 2 H), 
7.63-7.57 (m, 1 H), 7.58 (d, /=335 Hz, 1 H), 3.88 (s, 3 H). 
MSm/z485(M+H) + . 

Step 2 : 2-{4-[({ [(2-cMorophenyl)sulfonyI]ar^ 

15 N~(23^methdxybenzyl>5,6H^ carboxamide 

(G-3). 

A solution of G-2 (1 eq.) and 23-dimethoxybenzylarmne (1 eq.) in 
PMF was stirred at 50°C for 12 h. DMF was removed by concentration under 
reduced pressure. IN HC1 was added to the residue. Afler filtration a solid was 
20 obtained which was triturated with water and then Et 2 0. The title product G-3 was 

obtained by HPLC purification (Nucleosil, gradient MeOMHfeO 30%-90% in 10 min) 
to give the title compound as a solid. 

1H NMR (400 MHz, DMSO) 8 13.03 (bs, 1 H), 12.65 (bs, 1H),1 1.60 (bs, 1 H), 9.47 
(bs, 1 H), 9.20 (bs, 1 H), 8.11 (d, J= 7.88 Hz ,1 H), 8.05 (m, 1 H), 7.68 (m, 2 H), 7.59 
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(m, 2 H), 7.07 (app. t, J= 7.94 Hz, 1 H), 6.96 (m, 2 H), 4.57 (s, 1 H), 4.56 (s, 1 H), 

3.80 (s, 6 H). 

MSm£620(M+H) + . 

EXAMPI£ 12 

i^^4~fluorobenzyl)-5,6-<iihydroxy 
dicarboxamide 



OH 




2-Ethoxyc^ibonyM,5-<toy^ (F- 
10 1) was dissolved in DMF and 4-fluorobenzylamine (2. 1 eq.) added. After stilling for 
5 h at 90 °C, a further addition of 4-fluorobenzylamine (0.61 eq.) was done and the 
mixture was stirred at the same temperature overnight. To this mixture, containing 
#^4_fluorobenzyl)-2^thoxycarbon (H- 
2), 2-picolylamine (3 eq.) was added and the reaction was stirred at 90°C for 3 h. The 
15 product was purified by preparative RP-HPLC (gradient of CH3GN/H2O + 0.01% 
TFA), to give the title compound (H-3) as its trifluoroacetate salt 
' ! H NMR (DMSO-d6, 300K, 400 MHz) 8 12.90 (bs, 1H), 12 74 (bs, 1 H), 9.81 (t, J= 
6.7 Hz, 1 H), 9.74 (t, /= 6.7 Hz, 1 H), 8-54 (d, 7=4.8 Hz, 1 H), 7.82 (t, 7=6.9 Hz, 1 
H), 7.40-730 (m, 4 H), 7.18 (t, 7=8.8 Hz, 2 H), 4.61 (d, J=6.4 Hz, 2 H), 4.56 (d, 7=6.4 
20 Hz,2H). 

MS m/z 398 (M+H) + . 



25 



EXAMPLE 13 
2^14>enzoyl-23-dihydro-liy-indol»2-yI^ 
dihydroxypyrimidine>4-carboxarnide 
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OH 




Step 1 : Preparation of Compound 1-2 



OH OH 




Compound 1-1 (prepared from indoline-2-carboxylic acid by protection 
5 of the nitrogen and following procedures similar to those set forth in Scheme A) was 
dissolved in MeOHZEtOAc (1:4) and hydrogenated at atmospheric pressure on 10% 
Pd/C overnight, crude product 1-2 was obtained after filtration and evaporation. 

Step 2 : Preparation of Compound 1-3 

OH 



10 




Crude product 1-2 was dissolved iri.THF. followed by pyridine (8 eq.), 
and PhCOCl (4 eq.)- Crude product 1-3 was obtained after being stirred at room 
temperature overnight and solvent evaporation. 
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Step 3: 2-(l-beiizoyi-2,3-dmydn>-^ 

dihydix>xypyrirnidrae-4-car^ (1-4)- 

The crude 1-3 dissolved in DMF and 4-fluorobenzylamine (4 eq.) 
added. Hie mixture was stirred at 90°C for 4 hours. Hie title product 1-4 was purified 
5 by preparative RP-HPLC (C18, gradient of CH3CN/H2O + 0.01 %TFA). 

*H NMR (DMSO d*, 340 K, 300 MHz) 5 12.63 (bs, 1 H), 11.92 (bs, 1 H), 8.26 (bs, 1 
H), 7.45-6.96 (m, 13 H), 538 (dd, J= 4J5 Hz, /= 10.0 Hz, 1H), 4.48^36 (m, 2H), 
3.60 (dd, /= 10.2 Hz, /= 16.4 Hz, 1 H), 3.19 (dd, J=16.4 Hz, /=4.4 Hz, 1 H)l 
MS/n/z 485(M+H) + . 

10 

EXAMPUB 14 

JV^4-fluorobenzyl)-5,6-<u^^ 
tetiahydroquinolin-2-yl]pyrimidme~4-^^ 



OH 




15 Step 1 : Preparation of Compound 1-6 



OH OH 




Hie benzoyl protected pyrimidine 1-5 [prepared from 
teti^ydixxiuinomie-2-carboxylic acid (Robl et al, Tetrahedron Letters, 1995, 36, 
1593) by protection of the nitrogen and following procedures similar to those set forth 
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in Scheme A] was dissolved in EtOAc and hydrogenated at atmospheric pressure on 
10% Pd/C at room temperature overnight. 1-6 was obtained alter filtration and 
evaporation of the organic solvent 

5 Step 2 : Preparation of Compound 1-7 




The residue was dissolved in dichloromethane and picolinic acid (1.1 
eq.), l~(3-dimethylaminor^ hydrochloride (1.3 eq.), 

hydroxybenzotriazole (13 eq.), and diethylisopropylamine (1.3 eq.) wore added. 
10 Further additions of the reactants were made until complete consumption of the 
starting material. Mixture was evaporated to give crude 1-7. 

Step 3 : iVK4-fluorobeiizyl>5,6-dihydro 
ted^ydnxjuinolin-2-yl]pyrimidm 
15 The crude 1-7 product was dissolved in MeOH and 4~ 

fluorobenzylamine (3 eq.) was added. The reaction mixture was refluxed overnight- 
The product was purified by ra^arati ve RP-HPLC (C18 gradient of CH3CN/H2O + 
0.01% TFA), to give 1-8 as its trifluoroacetate salt. 

'H-NMR (DMSO-d6, 400 MHz, 340 K) 8 12.65 (bs, 1 H), 11.81 (bs, 1 H), 8.37 (d, / = 
20 4.4 Hz, 1 H), 7.92 (bt, 1 H), 7.82 (t, J= 7.0 Hz, 1 H), 734 (d, /== 7.6 Hz, 1 H), 738 
(t,/=5.4Hz, lH),7.27 (t,/==5.4Hz, 2 (t, 7=6.7,1 H), 

6.70-6.50 (m, 2 H), 5.45 (t, 7 = 7.2 Hz, 1 H), 4.45-435 (m, 2 H), 2.70-2.80 (m, 2 H), 
2.05 (bs, 1 H), one proton obscured by DMSO 
MS m/z 500 (M+H*). 

25 

EXAMPLE 15 
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2-BenzyWVK4-fluororx^^ 
carboxamide 




O 

Step 1 : Methyl 2^berizyl-5-[(tertA)vltoxyca^ 

5 ylethoxy)pyrimidine-4-carboxylate (N-2) 




O 

To a stirred solution of methyl 2-beirzyl-5-[(terr-buto^^ 
6-hydbroxypyrimidfoe^^ (prepared from B-5 in Example 3, Step 1 by 

protection of the 5-hydroxyl group with pivaloyl chloride using a procedure similar to 

10 those set forth in Example 6, Step 2) in THF,Cs<X)3(2eq.)and 4-(2^ 

cWoroediyl)morpholine (1.5 eq) hydrochloride were added and mixture reacted at 60 
°C for 1 h. Further addition of 4K2-<^oroethyl)morphoIine (1 eq.) allowed the 
complete consumption of starting material after 2 h. The mixture was then allowed to 
cool to room temperature, poured into EtO Ac, extracted with brine, dried (Na2S0 4 ), 

15 filtered and concentrated. 
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10 



15 



Step 2 : 2-Benzyl-//<4-fluo^^ 

ylethoxy)pyiimidine-4HcarfK^xaniide (N-3) 

The oily residue containing N-2 was taken into DMF and treated with 
3 eq. of 4-fluorobenzylamine at 90 °C for 1 h. The title compound was isolated 
as its tiifluoroacetate salt by RP-HPLC (C18, watetfacetonitrile with 0.1% of TFA as 
eluant). 

! H NMR CDMSO-^6, 400 MHz) 6 12.15 (bs, 1 H), 9.95 (bs, 1 H), 9.75 (t, 7=6.4 Hz, I 
H), 738 (dd, /=8.5 Hz, 7=5.7 Hz, 2 H), 734-7.27 (m, 4 H), 7.23-7.14 (m, 3 H), 4.67 
(bs, 2 H), 4.49 (d, 7=6.4 Hz, 2H), 4.07 (s, 2 H), 4.00-3.90 (m, 2 H), 3.70-3.40 (m. 6 
H), 3J25-3.10(m,2BO. 
MSm/z467(M+H fr ). 

EXAMPLE 16 

Ar^4-fluoioben2yl)-5,^^ 
carbox amide 

OH 

.OH ^ 
H 



Step 1: 





To a stirred solution of 2^Hdimethylainmo)-l-methylefr^ 

dihydroxypyrimidine-4-caiboxamide hydrochloride (prepared as described in example 
20 4) in NMP an excess of morpholine (10 eq.) was added and mixture was stirred over 
night at 100 ° C. After cooling to room temperature, title product was isolated by RP 
HPLC OMeCN/BbO COTtainmg 0.1% TFA as eluant). 

'H NMR (DMSO-de) 8 1233 (bs, 1 H), 9.41 (t, /= 6.0 Hz, 1 H), 739 (dd, J- S.6 Hz, 
/= 5.5 Hz, 2 H), 7.19 (t, J= 9.1 Hz, 2 H), 436 (d, 7= 6.0 Hz, 2 H), 3.88 (bs, 2 H), 
25 339 (bs, 2 H), 1.68 (s, 6 H). 
MSm/z(M + +l)391 



30 



Tables 1 to 25 below list compounds of the present invention which 
have been prepared. The Tables provide the structure and name of each compound, 
the mass of its molecular ion plus 1 (M+) or molecular ion minus 1 (Mr) as 
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determined via FIA-MS, and the synthetic scheme employed to prepare the 
compound. When the compound was prepared as a salt, the identity of the salt is 
included with the compound name. The synthetic scheme identified as "A*" in the 
Tables is identical to Scheme A above, except for an additional deprotectiori step to 
5 remove Boc, Chz, or benzyl present from the substituent in the 2-position of the 
pyrimidine ring. 
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Table 1 



Exp 


Structure 


Name 




Scheme 


1 




N-benzyl-5,6-dihydnn^-2-dricn-2- 
ylpyrimidine-4-caiboxaniide 


328 


A 


2 




Nn^cJohexyl-5/>-dftiydi0xy-2-4lrien 
2^yJpyrimidine-4-<arbooc amide 


320 


A 


3 




5,6-dih;ydroxy-N<pyridm-2- 

y lmctfayl)-2-tfaien-2-y IpyriTni di thv4- 

carboxamide (HO salt) 


329 


A 


4 




5,6-<tihydroxy-2-thien-2-yl-N-[2^ 

(trifluoiomethyObeiizyI]pyrimidiii&- 

4-carboxanride 


396 


A 


5 




5,6H^ydroxy-2-flrien-2-yI->H3- 

(trifluoromctfayObenzyOpyiiiiudine- 

4-carboxamide 


396 


A 


6 




5,6-<iihydioxy-^4-metboxybenzyI) 

2-tfaica-2-ylpyrimidine-4- 

carboxannde 


358 


A 


7 




N^-bftmiobenzyI>~5,6-dihydroxy-2j 
thieiH2-ylpyTimidine-4-^il>oxanude 


407 


A 


8 




5 ,6-diliydroxy-N-{pyridiii-4- 
ylmetfayl)-2-^eD-2-y!pyrimidin&-4- 
carboxamidc (HCI salt) 


329 


A 
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i 9 


II 

s VJ 


o o 


) 


5,6-dihydroxy-N-<2r-metboxybenzyl) 
2-ttuen-2-yipyiraiidine-4- 

CflrfaoHEfllDldc 


358 


A 


10 


< 






N^6-dime*bOTybenzy^ 

dihydioxy-2-thicn-2-ylpyrimidiiic^4- 

carboxamide 


388 


A 


11 




o o< 




dihydroxy-2^thieo-2-yIpyrimidiiie^4- 
carboxamide 


388 


A 


12 








5,6-dihydio^N-<2-niethyIbenz^- 

2-ttaen-2-yJpyiimidiiK>-4- 

caiboxamide 


342 


A 


13 




N^4-dic^oip-6-mefliylbcnzyI>- 

5,6-dihydroxy-2-liiieD-2- 

ylpyiinndine-4-carboxaimcle 


411 


A 


14 




N^-jauor6benzyI)-5,6-dihydroxy-2 
tWea-2-yIpyiiniidinc^4-caitK)Ximii<ie 


346 


A 


15 






F 

> 


5,6-<fihydit)xy-2-&ieo-2-^-N-{4- 

(triflucromethyObenzyOpyriini 

4-carfxJxamidc 


396 


A 


16 




NKl,l*-HpheayI-2-ylnBBdiyl>-5,6. 

dihydn>xy-2-thien-2-ylpyrimiriine^ 

caiboxanride 


404 


A 
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1*7 
It 




5,6-dihydro^-N-[ i KlA3- 

thiadiazo^yI)bCTzyT|-2-thiej>-2- 

yfpyrimid5ne-4-carboKan«de 


412 


A 


18 


N 


oh a 


I>H2^-dichlorobenzyI)-5,6- 

d^ydroxy-2-tMen-2^y^>yiimidine-4- 

carboxamide 


397 


A 


19 


\J 


o a 


dihydroxy-2-thieiK2-ylpyrimidine^4- 
carboxamide 


380 


A 


20 




N-(3-chloro-4-methyIbenzyI>5,6- 

dihydroxy-2-thien-2-ylpyrimidine^ 

carboxamide 


376 


A 


21 




dihydroxy-2-thicn-2-ylpyriimdiBe-4- 
carboxamide 


397 


A 


22 




5,6-daiydroxy-2-thien-2-yl-N-{2- 
e-4-carboxamide 


412 


A 


23 






5,6-dihydioxy-N^(2- 

(mcthylthio)bcnzyI]-2-tiiiea-2- 

ylpyiimidiiie*4-<arboxaniide 


374 


A 


24 




5,6-dihydioxy-N-<3-|*eny^piop-2- 

ynyl)-2^thien~2-ylpyiiimdine^4- 

carboxamide 


352 


A 
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25 




L,OH 

o 


5,6-dihydnwy^prop-2-ynyl-2- 
dnco-2r^yipyrinndme-4-<aibaxami^ 


276 


A 


26 




OH 


5,6-dihydro^N-C24iydioxyplicnyI) 
carboxamide 


330 


A 


27 






NKl^eozoforaii-2^ylmediyI)-5 9 6- 
dihydroxy-2^tidco-2-ylpyriniidine-4- 


368 


A 


28 






N^3-chlon>-^fhiorobenzyI>-5^- 

cfihydra3^2~titiiai-2-y]pyiimi£iie^ 

carboxamide 


380 


A j 


29 




N-{3^-dicblorobenzyI>5,6- 

dihydroxy-2-thie»-2-ylpyrirnidine-4- 

carboxaimde 


397 


A 


30 


Cj 




l^<2^-dimethoxybeiizyl)-5,6- 

dihydroxy-2-tirie^2-ylpyrimiduie-4- 

caiboxanude 


388 


A 


31 






N-(2,3-dihydro- l-benzofuran-5- 

ylmcAyI)-5 > 6-(fihydroxy-2-tJrieii-2- 

yIpyriniidino-4-carboxainide 


370 


A 


32 




N^^Atea-6-phenoxybenzyI>-5 > 6- 

dihydioxy-2-flricn-2-ylpyiiiiiidmeM4- 

carboxamide 


454 


A 
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33 




N<l^-<iipbenyletliyI)-5,6- 

dihydroxy-2-tMen-2-ylpyriiiriciine^ 

carboxamide 


418 


A 


34 




d^ydroxy-2r^eo-2-ylpyrirr^ 
carboxanrxie 


404 


A 


35 




N-<23-<limelhylbenzyI>-5 > 6- 

d^ydroxy-2-^cn-2-ylpyriiiiidiDC^ 

carboxamide 


356 


A 


36 




N-<2^AkHt>^me&yIbenzyl)-5,6- 

dibydroxy-2r^en-2-yIp>Tiiiiidine-4^ 

carboxamide 


376 


A 


37 




5,6Kiihydroxy-N-<pyridm-3- 
ylinediyI>-2-dueo-2-yIpyiiiiiidinc^ 
carboxamide (HC1 salt) 


329 


A 


38 




5,6^ydroxy-2-tWea-2-y^N-C3- 

(trifluoronielboxy)bcnzyl}pyriniidm 

e-4-carboxamide 


412 


A 


39 




N-P-fllMHO-5- 

(trrfluc>romemyl)berizyi>5,6- 

dihydrox>^2-thien-2-ylpyTiniid«i^l- 

carboxamide 


414 


A 


40 




N-[2-t3uoro-5- 
(triflnoionielhyJ^bciizyll-S^ 
dmydroxy^2-tbieo-2-ylpyrimidine-4- 
carboxamide 


414 


A 
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41 




NK3 r 5^difluorobenzyI)-5,6- 

dihydroxy~2-tfaicn-2r-ylpyiiimdin&4- 

carboxamide 


364 


A 


42 




N-(4-chloar>-2-fluorobcxizy I>5 ,6- 

dihydroxy-2-thiei^2-y]pyiimidine^- 

carbaxamidc 


380 


A 


43 




5,6-<iihydiuxy-NK3-*netto 
2-dnen-2^3^ynmidme-4r 
carixHKunjdc - 


358 


A 


44 




N-[4~fhK»o-2- 
(trifhMMomcthyl)beozyO-5,6- 
dihydroxy-2-tMeii-2r-ylpyrimidine-4- 
carboxamidc 


414 


A 


45 




N-(3-cWorobenzyl>-5,6-dihydroxy-2 
rtiim-^-y1pyrifniHfnft-4-C3ifhnTtimiidE 


362 


A 


46 




rt^z-coioroDeiizyij- j,o-coiiy ui uA.y~-£ 
thicn-2-ylpyTimidme^~cartx>xaiiride 




A 
A 


47 




5,6-^ihydroxy-N-< l-phenylpropyI)-2 
thien-2-y!pyiirDidine-4-carboxmnk^ 


356 


A 


48 




N-£4-fluOTo-3- 
(trifluortHDDctfayl)bcazyI]-5,6- 
dfrhydioxy-2-thie»-2-ylpyrimidine-4- 
carboxami dc 


414 


A 
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49 


9* 


[(benzylanrino)caibany0-5,6- 
fihydroxypyriniidin-2-y 1 } tfcien-3- 
ylcarbamate 


•w. / 


A 


50 




N-<23-<iihydn>- lH-indeD-2-yI)-5 t 6- 
dihydroxy-2-tMea-2r-ylpyriniidin©-4- 
carboxamide 


354 


A 


51 




N-<3-fhiCMbbco2^I>-5,6-dihydraxy-2 
tMe&-2-yIpyrinridme-4-carboxaimde 


346 


A "; 


52 




5,6-dihyditay-N-<4-bydioxy-3- 

methoxybcnzyI)-2-thico-2- 

ylpyrimidnK>4-carboxaniide 


374 


A 


53 




N~(3,4-<Uchloiobenzyl)-5,6- 

dihydroxy-2-ttrien-2-ylpyriinidin^ 

carboxamide 


397 


A 


54 




N^4-fhioK)bciizyl)-5,6-dihydroxy-2 


346 


A 


55 




duco-2r-ylpyrimidiiM5-4-caibaxam 


373 


A 


56 




N-(2,4-^chloiobenzyi>-5,6- 

cfihydroxy-2-thien-2-ylpyiimidine-4- 

caiboxamide 


397 


A 
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57 


OH " i 


^^,4-difhiorobenzyI>5,6- 
Khydroxy-2^tbien-2-ylpyriimdSne-4- 

jaiboxamide 


364 


A 


58 


r r r ; 


>,6^ydroxy-2-thien-2-yl-N-(2,4,6 
saiboxamide 


418 


A 


Dy 




5,6-<fihydroxy-N-<l- 
oaphtfaylmctfayI>-2-thica-2- 

yIpyriimdme^4-cait>ox amidr. 


378 


A 


60 




N^3,4-dimetboxybenzyl>-5,6- 
dihydroxy-2-ttu<^2r-ylpyriinidmc-4- 

carfooxamide 


388 


A 


61 


OH 


N-(2 t 6-difiuorobcnzyI>-5,6- 

d^ydioxy-2-tiucn-2-ylpyriimdiBe-4- 

caiboxamide 


364 


A 


62 




N-(2^-difluo«>bcnzyI)-5,6- 
dihydioxy-2-tluen-2-ylpyriinidine^4- 

carbaxanride 


364 


A 


63 




bH4^otobenzyl>-5,6-dihydroxy-2 
tfrieo-2-ylpyriimdnie^^ 


362 


A ! 


64 




N-(2,4-difluorobcnzyt>5,6- 

dihydroxy-2^OT-2-ylpyrimidiiie-^ 

carboxanride 


364 


A 
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65 




5,6-dihydroxy-2^hiei>-2-yl-N-<3,4 r S 

brimetiioxybeiizyl)pyriinidiiie-4- 

^rboxamide 


418 


A 


66 




iihydroxy-2^thieo-2-y!pyrimidin^ 
caiboxamide 


388 


A 


fn 
\j i 




2-<Wcn-2r-ylpyrimkBne-4- 
caiboxainide 


342 


A 


OR 
Oo 




N^2-ethoxybenzyI)-5,6^y*oxy- 

2-thicn-2-ylpyrimidnie-4- 

carboxamidc 


372 


A 


69 




5,6^ihydioxy-2-thicn-2-yt-N-(tbie^ 

2-ylmcthyI)pyranidine-4- 

carboxamide 


334 


A 


70 


OH 


N-benzyl-2^CH{ [(2- 
chk«x»beiizyI)aimno]carbonyl } 

dihydroxypyrimidin©-4> 
caiboxamide 


08 (M -j 


A 


71 




N-(23-diliydn>-lH-iiiden-l-yI)-5,6- 
dihydroxy-2- nnen-2-y ipyriimainc-^ 
carboxamide 


354 


A 


72 




lSKH3-fiiiyI)cAyI3-5,6^5hydroxy- 

2r-tfaicn-2r-y^>yrimidine-4- 

carboxamide 


332 


A 
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i j 




3-bcnzodioxol>5-yfanetfayi>>5,6 
dihydroxy-2~thiOT-2-yIpyrimidine^ 
carboxmmde 


372 


A 


/'t- 




dihydro- 1H- lA4-triacoI-3-yi)elfay 1} 

2^tfajca-2^yfpyrimirfin(v4- 

carboxamide 


349 


A 

fx. 


is 




5,6-dihydioxy-N-<13-ttiiaw>l-5- 

yhncthyI>-2-tiiicn-2-ylpyrimidiiie^ 

carboxamide 


335 


A 


7* 




5,6-<lihydroxy-I s H2--memaxyte 

2^5-nitiodiicn-2-yI)pyiimidii»-4- 

carboxamide 

t 


403 


A 


77 




N-benzyl-5.6-dihydroxy-2-(5- 
nitrothien-2-yl)pyriiBidme-4- 
carbox amide 


373 


A 


78 




N-<S-chlOTO^nethyIbcn2yI)-5,6- 

dihydroxy-2-<5-mtromien-2- 

yI)pyrimidine>-4-carboxaiiude 


421 


A 


79 




!SW)eiizyl-5,6^ydiDxy-2^(5- 

methyldrien-2-yI>pyriinidme--4- 

carboxamide 


342 


A 


80 




N^2,4-dimefliaxybenzyI>-5,6- 
dfihydroxy-2-thien-2~y lpyrimidine-4- 
carboxxiniide 


388 


A 
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81 


OH 


O F 


^3^>-l^tiiQuoroiDcthyl)benzyIl- 

5,6-<iih>ctt03^-2-tbieQ-2r- 

y Ipj*rimk^e-4-<aiboxainide 


464 


A 


82 


at 




5,6-<nhyaroxy-N-( JJU.-mdol-3- 

yhiiethyI>-2-^e»>2-ylp>TimidiiK>4- 

csnfooomimdo 




A 


83 




O CH, 


N-[l-<MiiiyI)cdiy0-5,6-daydiO3cy- 
2-tbien-2-ylpyrimi dinc-4- 
carboxamide 


332 


A 


84 


Ol 


o 


5,6-dihydioxy-N-<isoxazol-3- 

y|mediyl>-2^ett-2-ylpyrimidine-4- 

carboxamide 


319 


A 


85 


OH 


5,6-<Uhydioxy-N-[(4-metfayH^S- 

oxadiazol-3-yI)inethyO-2-thieD-2- 

yfpyrinikime-4-^aiboxaraide 


334 


A 


86 






5,6-dihydioxy-N-<qiiniolin-3- 
caiboxamide 


379 


A 


87 


V 




dlhydroxy-2-tMeo-2r-ylpyriinidine-4- 


384 


A 


88 




o 


5,6ndihydioxy-NKlH-Midol-2- 

yhnethyI>-2-tfaien-2-ylpyrimidfaie-4- 

carboxamide 


367 


A 



-148- 
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89 




5,6-dihydroxy-N-<13-thiazol-2- 

yhnethyI)-2^Meip-2-ylpyiiimdine^ 

carboxamide 


335 


A 


90 




5 9 6-<fibydn»cy--N-0niidazo[l^ 
a]pyriduH2-ytaethy^ 

yipyHmiitmps^-i^rfrrreflTnidp. 


368 


A 


91 




N4(l^-diniediyl-lH-pyrazol-4- 
y0n«A^5,6-dihydioxy*2-aii»2- 
ylpyrimidine^4-ciii boxanude 


346 


A 


92 


^^^^ 


]^l-beazotbieo-2-ylmcdiyI)-5,6- 

dihydroxy-2-thfen-2-ylpyriiiridin©-4- 

carboxamide 


384 


A 


93 




5,6^iihydroxy-N-[(5-pheayH3»4- 

oxadiazoI-2^yI)mcthyI]-2-thien-2- 

ylpyrimidine^4-carboxamide 


396 


A 


94 




NK3-chloiT>-2-iiic<hyIbeiizyI)-5,6- 

dihydioxy-2r-tiueo-2-ylpyximidin©^ 

carboxannde 


376 


A 


95 


oh a 


NK5-chkHo-2-mediyIbenzyI)-5,6- 

dihydroxy-2r-tbien-2^ylpyriniidinc-4- 

caiboxandde 


376 


A 


96 


OH 


N-(4-chlon>-2-iiietfiyIben2yI)-5,6- 

djhydioxy-2-thien-2-ylpyiimidiiie-4- 

carboxanride 


376 


A 



149- 
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97 




N-(2,5-dimediyIbenzyl>-5,6- 

dihydroxy-^thiea-^yipyriimdme^ 

caiboxandde 


356 


A 


98 




N^4-dimethyIbenzyI>-5,6- 

dihydroxy-2-tbien-2-yIpyrimidine-4- 

caiboxarnide 


356 


A 


99 




N^,4-dimethyIbenzyr)-5,6- 

dihydroxy-2^thien-2^ylpyTiinidme^ 

carboxannde 




A 


100 




M r/IDtl < %_H«ti-iw1rrk.1TT-¥ni1e]wIwvn 
IM- [\ XJv^Z^jHiiiiyQro^ JJO.-1 ii i irat~-i.-jr *j 

5,6-dihydroxy-2-tiiicn-2- 

ylpyiimidiiK5-4-<arboxamide 


354 


A 


101 




N-(2-finylniethyl)-5,6-dihydroxy-2- 
tbien-2-ylpyrinridinc-4-carboxamide 


318 


A 


102 




5,6-diliydroxy-N-<l-pheayletbyI)-2- 
thien-2-ylpyrimi dinc-4-carboxa3tiid e 


342 


A 


1VJ 


OH Odd 


5,6^ydroxy-N~[QS)-l- 

pbenyletfayI}-2-diien-2-ylpyrimidinfv 

4-carboxamide 


342 


A 


104 




5 t 6^ydroxy-N-[(lR)-l- 

pheny letby l}-2-thien-2-y Ipyri uridine 

4-carboxamide 


342 


A 



-150- 



WO 03/035076 



PCT/GB02/04742 



105 




methyl 4-<{ 1(5 0 <tihydroxy-2-thien- 
*7 -y 1 pyri m 1 (h n— 4- 

yl)carbanyl]ami no } liijethyObenzoate 


386 


A 










106 




hH3-bromobeozyi)-5,6-dihydroxy-2 
tfajcn-2~y^yriTnidrne-4Haibcixaniide 


407 


A 


107 




hH^bronK*ea2yI>5,6-<iihydroxy-2 
tbica-2-ylpyrimidinc^4-<art)Oxaiiii^ 


407 


A 


108 




5,6-dihydroxy-N-[4- 

(rot^ylsal^yI)bcai2yl}-2r-thieii-2- 

ylpyTimiddno-4-carboxamidc 


406 


A 


109 




5,6-dihydroxy-lSKlA3.4- 

I |_ it nlrm nnnlitlialnn 1 • l l\_0 (hum ' 

ten^ny iii\>iirtpLi i d a icq- i -y i j-Zr-mign— 
2-yIpyrimidine-4-caiboxamide 


368 


A 


110 




N4(lS>-23-dihydn>-lH-indeo-l-yIJ 

5,6-dihydioxy-2-thien-2- 

yfpyrimidTTie-4-caThoxamide 


354 


A 


111 




5,6-fihydroxy-2-thien-2^>i-N-{ [6- 
(trifluoromethyI)pyridii>-3~ 
yl]methyi}pyiimidine-4- 
carboxamide (HC3 salt) 


397 


A 


112 




N-[(l^-dimethyJ-lH-pyrazoM- 

y0metby0--5,6-dihydioxy-2-thien-2- 

ylpyrimidine-4-carboxamide 


346 


A 



-151- 
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113 




5,6-dihydn>xy-N-[(3-n^thylisoxflzx>I 
5-yI)metiiyl)-2-fliiea-2r-ylpyiiniidi^ 
4-carboxamide 


333 


A 


114 




N-<23^medK)xybeazyl>5-hydroxy 
6-metiMXxy^2-tMca-2-yIpyriimdino-4 
caiboxanride 


402 


A 


Hj 




N^1^4>cnzodioxoI-5-ylniediyI>-5- 
faydcaxy-6-medioxy-2-tiiie&-2^ 
y l|ry i if 1T " f *" 11 " 1 A *^ail>Qxamide 


386 


A 


i i a 
llo 




NK4-fluor6beo^I>-5-hydnixy-6- 

metlK3>xy-2-t3hien-2>ylpyriTnidTnc^ 

carboxamide 


360 


A 


117 




N-^4-difluOTobenzyI)-5-hydroxy-6 
methoxy-2-tmeifr-Z--yipyn miaino-q- 
carboxamide 


378 


A 


118 




4-<{ [(5,6-dihydroxy-2-tfiicn-2- 
ylpyrimiditt-4- 

yOcarbonyQamhio }methyI)beiizoic 
add 


372 


A 






NHC3-C3-accty^ho^)prop-2-ynyI]- 
5,6-<fihydroxy-2-tMeo-2- 
ylpyrinridme A caitxMtamide 


394 


A 


120 




ylpyrimicHne-4-^irboxairude 


314 


A 


121 




5,6^hydroxy-N-(3-mediyIbeiizyl>- 

2-tfrieo-2^ylpyrirni(fine-4- 

carboxamide 


342 


A 



WO 03/035076 
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122 




5,6-dihycfaT)xy-N-[(>iiKAyM^ 
thiazol^yI)metlryrh2-thieD'2' 
ylpyriirddineM^-carboxaimcie (HQ 


349 


A 






5,6-<fihydroxy-N4(4-pbenyl-l»3- 
thiazol-2-yI)inethyrh24hictt-2- 
y]pyEam£iie-4-caibaxaiDide (HQ 
salt) 


411 


A 


124 




1 ^,4-tria2X)l-3-y I)mcthyI}-2-thieii-2- 

ylpyrimidine-4H^ari»Xflmide(Ha 

salt) 


333 


A 


125 




< /CrKViu, 1 . * tytf ."M TfA _ww%o4t 1 

j ,o-<nnyujOAy-r^^^iijcuiyi- 1 ,> 
thiazol-2-yi)methyI]-2-thiea-2- 
ylpyrimidSi»-4-<aaboxamide (HC1 
salt) 




A 


126 




5,6^dihydroxy-N-<6,7,8,9-tetrahydro 
5H-boizo|7)aimulen-7-ylmcthyI>-^ 
thien-2-ylpyiiimdin&4-cait>^^ 


396 


A 






5,6-dihydroxy-N-[(l-methyl- 1H- 
pyra2ol-4-yI)methyl]-2-thieo-2- 
ylpyrinudtoe-4-carboxamide (TFA 
salt) 


332 


A 


128 




5.6-<fihydraxy-N~C(2rphcnyl-13- 
thiazol^-yDmethyO-2-tbien-2- 
ylpyrimidine-4-carboxamidc (TFA 
salt) 


411 


A 


129 




5,6-dihydioxy-N^< lH~imidazol-2- 
ybncdiyl>2^f^2r-ylpyiimidine^4- 
caxboxarnide (TFA salt) 


318 


A 
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130 




tot-butyl 3-({ [(5,6-dihydroxy-2- 
thieo-2-y lpyrimidin-4- . . 
yi)c2HbonyI] annuo } methyl)benzy lea 
ibamate 


457 


A 


131 




tort-butyl [3-({[(5,6-dihydroxy-2- 
thieii-2p-ylpyriimdiD-4- . 
yOcarbonyQammo} 
mctfay Opbcny Qacetate 


442 


A 


132 




5,6^yd^xy-N-[><lH-mdol-3- 

yI)bemyQ-2^e^2-ylpyriiiiidfino-4- 

carboxamide 


443 


A 


133 




N-{3^airaDOB»elhyI)beiizyl)->5 f 6- 
cSfayriioxy-2 , tfaicii-2-ylpyiiinidiiift'^ 
caiboxanride (TEA salt) 


357 


A 


134 


OH 


N-[2^amiBomethyI)benzyI)-5,6- 

d^ydroxy-2-thien-2-ylpyrimidiiie-4- 

carboxamide 


357 


A 


135 




5,6-<fihydK)xy-N~£2<lH>indol-3- 

yhnettiyI)beozyI]-2^riea-2- 

ylpyrimid^no-4-airboxamide 


457 


A 


136 




tort-butyl 34X{ [(5,6-<fiIrydraxy-2- 
thden-2-ylpyrimidin-4- 
yI)caibonyl]animo}niediyi)t^^ 
lH-mdole-l-carboxylate 


557 


A 


137 




5,6-dihydroxy-N-{3-<l&iiMtol-3- 

yhnethy0beozyI)-2-thico-2^ 

ylpyrinudine-4-carboxaniide 


457 


A 
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138 


22* 


tert-butyl 3-P~({[(5,6-dihydroxy-2- 
thien-2-ylpyriniidm-4- 
yI)carbonyi] amino }metfayl)benzyl}~ 
IH-indole-l-caiboxylflte 


557 


A 


139 




5,6-<imydioxy-N^4KlH-mdoK3- 
ylmethyI)benzyI}-2^thien-2- 
ylpyrani din f>-4-carboxantide 


457 


A 


140 




5,6HEhydraxy-N^m-mdol-3- 

yI)benzyl}-2-thien-2-yipyTiiiiidinc-4- 

carboxamide 


443 


A 


141 




cWorobeozyQanwK>]carbony 1} amm 
o)thien-2-yl]-5,6- 
dfhy droxypyrimi dine-4- 
carboxamide 


420 


A 


142 




N-<2-chk>robenzyI)-2^l3-({ [(2- 

chlorobeazyI)aiiiino]carbcmyl}amm 

o)tbico-2-yI]-5,6- 

dmydroxypyrimidme-4- 

carboxamide 


42(M-1 


A 


143 


CO 


5,6-dihydroxy-N-mctbyl-N-<l- 
naphthyhnetbyI)-2-tfaiea-2- ! 
ylpyrimicfiiic^-carboxannde 


392 


A 


144 


OH CM* 


5,6-dihydroxy-N-((lR)-Hl- 

naphthyI)cthyrh2-tbien-2- 

yIpyrLmicfine-4-carboxHmide 


392 


A 
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145 


oh a** 

SJ Aye* 

CO 


5,6-dihydioxy-N4(lS)-l-(l- 

naphtfayI)e<byl)-2-thien-2- 

yipyrnni<line-4-<^it)OXflinide 


392 


A 


146 




5,6^ydroxy-N-[(lR>-2r-hydrc>xy-l 
pheayleti^I}-2-diien-2-y^yriiiudine 
4**coiifooxflimdo 


358 


A 


147 




5 t 6^ydn>^N-£2HCZ- 
ylpyriniidinc>-4-cait)0xaniide 


372 


A 


148 




5,6-dihydroxy-N-{2-<4- 

nitrophenyl)ethyI}-2-tIiicn-2- 

ylpyrimidnie^4-caiboxamide 


387 


A 


149 




5,6^ihydioxy-N-CKlH-indol-3- 

yl)ethyn-2r-thieai-2-yIpyriimdine-4- 

caiboxamide 


381 


A 


150 


^^^^ 


5,6^ydn»gr-N-[2-<5-iiic&p^-lH- 

indol-3-yl)ethyl>2-thien-2- 

ylpyrhiiidiiie^4-carboxamide 


411 


A 


151 




5,^dfliydroxy-N-[3-<2- 
oxopyrrolidin- 1-y I)propyl]-2-thie»-2 


363 


A 


152 




5,6^Uhydroxy-N>[(lR>-l-(4- 

metlK]ixyphenyl)cthyI]-2-thien-2- 

ylpyrimktine-4-caitK>xamide 


372 


A 



-156^ 
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153 




N-{1 3-ben23odioxoW-ylmediyI)-5,6 
dihydroxy-2-thien-2-ylpyrimkiinD-4- 
carboxamide 


372 


A 


154 




NK2-bcn2^1phenyI>5,6-<Khydroxy- 

2-tfaien-2-ylpyrimidint>4- 

carboxanride 


404 


A 


155 






NT<4-bcnzy^ilieny^5,6-dihEydroxy- 

2-tirien-2-ylpyrimidme»4- 

carboxanride 


404 


A 


156 




hH23-^ydro-l,4-benzodioxin-2- 
ylmethyl)-5 T 6--dihydroxy-2-4iiie»-2^ 
y Ipyrimi dine-4-carboxamide 


386 


A 


157 




5,6~dihydn>xy-N-[( l-pyrimidin-2r- 
y ipipermiD-jv-yi jnieoiy ij-z-uiiei>-.z^- 
ylpyrimid^e-4-carboxamide (TFA 
sah) 


413 


A 


158 




5,6-4ihydioxy-N-[(4- 
pbcnytmorpholm-*2-y0mcthyI]-2- 
thien-2-yipyriimd^e-4-K^ibootaiiride 
(TFA salt) 


413 


A 


159 






5,6-dihydroxy-NK2r- 

phenylcyclopropyl>-2-thien-2- 

ylpyrimidine-4-caiix>xamide 


354 


A 



-157- 
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160 




5,6~dtoiydroxy-J^-[2-<2~pheny L 1H- 

hMfc>l-3-yi)etfiyO-2^bka-2- 

y Ipyrimi dine-4-carboxami dc 


457 


A 


161 


Cttori 


N-{(1 S>- l-beazyl-2-hydroxyetiiyI}- 

5,6-dihydtraxy-2-thiei)-2- 

ylpyrnnidbte-4-cadx>xamide 


372 


A 


162 




5,6ndUiydroxy-N^(lR)-l-(3- 

tQe&oxypheoyI)ethyI}-2-tirieii-2- 

ylpyiiniid5iie-4-cart>OKazmde 


372 


A 


163 




5»6-dihydroxy-N-[(lS>-l-(3- 

inethoxyphenyI)cthyI]-2-thien-2- 

ylpyrinudine-4-carboxamide 


372 


A 


164 




5,6-dihydroxy-lSK(lS)-2-hydroxy-l- 
phenylethyI]-2-thie»-2-ylpyiimidinc> 
4-carboxamidc 


358 


A 


165 


HO 


5,6^fihydraxy->H(lR»2S>-2- 
hydroxy-23-diliydn>- lH-inden- l-yl] 
2-thien-2-yIpyrimidine*-4~ 
carboxami dc 


370 


A 


166 


<3^ 


tert-bntyl 2~< { 2-[4-<aminocarbcHiyI)- 
5,6-dihydroxypyrinml in-2-yqttrien-3 
yl } amino)-2~oxo-l- 
phenylethylcaibamate 


486 


A 



-158- 
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167 




2^3- 

{ [ainmo(ph£ny O^c^^l^^aioo } thien- 
2-yI>-5/Miihydroxypyi^^ 
caiboxamide (TFA salt) 


386 


A 


168 




2-C3- 

{ [anriiK)(pheayI)acetyl]ammo} thieo- 
2ryI)-N-benzyl-5,6- 
dihydroxypyiinridh*t>-4- 
caiboxamide (TFA salt) 


476 


A 


Table 2 


1 




N-{3-chlorobeDzyI>2-{4-[({ [(2- 
chloropbenyOsalfonylJamino } carbo 
nyI)aniino]tfaicn-3-yl}-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


594 


G 


2 


OH 


N-benzyl-5,6^ydraxy-2-thieo-3^ 
ylpyrimkiinc-4-carboxaniide 


328 


A 


3 


^9 : 


2*KU(23- 

dich lorobenzy I)amino]caibonyl } 

amuK>)mien-3-yl}-5,6-<fihydimy-N- 

memylpyiimi<fine-4--carboxainide 


468 


G 



-159- 
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4 




chlorophenyl)sulfbnyr|aiiinio} 

nn 1 r niT>n mill nTttlinil H _,1 1 "KT /*> O 

carbony I jammo Jttu en- J-y 1 ) -JN-\Z,>- 
dimelboxybenzyI)-5,6- 
dihydroxypyrimidinc-4- 
carboxamide 


620 


G 


5 




N-benzyL2<4- 

{ [(benzy lamino)carbcmyI]amino } -3- 

uneoyi^j.OKiiDyaroxy-**-- 

pyiimidinecaitx>xainide 


476 


G 


6 




2-{4-[({[<2- 

chlorophcny l)sulfbny Ijamino }carbo 
nyI)ainmo]tiiien-3-yl}-5,6- 
<fihydroxy-N-(2- 
pbenylethyl)pyrimidiner-4- 
caorboxa addc 


574 


G 


7 


° ^^^^ 


2-{4-[({[(2- 

chlorophc»yl)siilfbnyl]amuK>} 
c^rbonyI)ainino]thicn-3-yl }-5,6- 
dihydbroxy-J^metfayipyrinridme~4- 
caiboxanridc 


484 


G 


8 


CM 


N-beazyl-5,6-dihydn>xy-2-C4- 
({[(tfai«*-2^ 

ylmethyI)ainLDo]carbonyl } amino) tlii 
en-3^ylJpyrimk3toc^4-carboxainide 


482 


G 



WO 03/035076 
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9 




5,6-dihydroxy-N-metiiyl-2-|4- 


450 


G 






({ [(phenylsuKbny I)aimiK>]caibonyl } 








amhK))thieo-3-yI]pyiiimdiDe-4- 










carboxanride 


















Or 









Table3 



1 


u 


OH 

o 


N-<3,4-diflnOTobco2yI>-5»6- 
<fihydroxy-2-<13-thiazol-2- 
yTypyrimidine-4-caiboxamide 


365 


A 


2 


OH 


hH4-fhMHobeazyI)-5,6-dihydroxy-2 

(13-tfua2ot2-y9pyrimidine-4- 

carboxamide 


347 


A 


3 


u 


OH 


N-C3,4-dichlorobenzyI)-5.6- 
dihydroxy-2-<13-thiazol-2- 
yI)pyriniidiiie-4-<^iboxamide 


397 


A 


4 




O 


N^-cthoxybcnzyl>-5,6-dihydroxy- 

2^13-4hiazol-2-yI)pyiiinidiiK^4- 

carboxamide 


373 


A 


5 




N-<^fluo!obcn^I)-5,6-dihydixixy-2 

(13-ti3da2ol-2-yI)pyiiimdino-4- 

carboxamide 


34? 


A 



- 161- 
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6 




N-^^-difhioiobenzyl^S,^ 
oinyaroxy-2r-( 1 ,3-tmazoi-2- 


365 


A 


7 




5,6-dihydroxy-N-<l- 

naphlfaylmedryI>-2-03-tiiiazol-2- 

yl)pyrimMmc-4--cart)oxamide 


379 


A 


8 


Cf Y T 


N-{2-chlorobenzyI)-5,6-dihydroxy-2 
( 1 ,3-itii3zx)l-2-yl)pyri m i dinc-4- 
caiboxamide 


363 


A 


9 




5 ,6-dihyd^oxy-N-<2-methoxybenzy I] 
2r-( 1 3-tbiaz»l-2r-yI)pyiimidin©-4- 
carboxamide 


359 


A 


10 


OH 


N^4-chloiobcn2yI>-5,6-dihydroxy-2 
( 1 3-thia2»l-2-y I)pyrimidine-4- 
cazboxanode 


363 


A 


11 


OH 


N-<3-chloro-2^nethyEbeiizyI>-5,6- 
dihyaroxy-2-< 13-4biazol-2- 
yl)pyrigridinfv-4-carboxamide , 


377 


A 


12 


OK F 


hH2^-<iifliiorobcnryI)-5,6- 
dihydroxy-2-<13-thia2ol-2- 
yI)pyiimidiiie-4-caiboxanridc 


365 


A 



- 162- 
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1^ 




(trifhiorometfayObejizyIJ-5,6- 

<Hbydioxy-2r<13-thiazol-2^ 

yI)pyirrnidiDe^4-caiixxxflmide 


415 


A 


14 




XT ra ft ni-n— 

(triflnorometfayOboizyl>5 F 6- 

dihydroxy-2K13-&iazol-2- 

yI)pyriiTudiii©-4-caiboxflniide 




A 


15 




N^,4-dimetnoocybaizyi>5,6- 
dihydroxy-2-< 1 ^-thiazol-2- 
yi)pyrinridjiic-4^c3itx>xaiiiidc 


389 


A 


16 




5,6-dihydroxy-2^<13-tliiazol-2-yl>- 

(tiifliK)romeliiyI)benzyQpyriinidine- 
4-caiixxxamidc 


397 


A 


17 




N^^-difliioroben2yl>-5,6- 
dfliy€iroxy-Z-(13-Aiaw>l-2- 
yI)pyiijiiidfine--4-carbQxainjdc 


365 


A 


AO 




5 6-dilivdioxvrN^3-4Detfaoxvbenzvll 
2-{ 1 3-thiazol-2~yI)pyiiniidin<>4- 
carboxaniide 


359 


A 


19 




JH3»4-diiiiethyIbenzyi>-5,6- 
dihydroxy-2-(13-Aiazol-2- 
yI)pyriimdine-4-carboxaniide 


357 


A 
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20 




N-borzyl-5,6-dihydrcwcy-2-(l> 

tbiazol-2-yi)pynimaiBe-4- 

carboxamide 


329 


A 


21 




NKl-^are^faien-3-ylmc*hyI>-5,6- 

dihydroxy-2K13-tiiiazol-2- 

yI)pyrimidine^i-caTboxamide 


385 


A 


22 




NK2^dfflhydro-lH-jn&Q-l-yO-5 v 6- 

dihydroxy-2-<13-thia2X)l-2^ 

yI)pyiimidiiie-4-carboxamide 


355 


A 


23 




N-(23-dihydn>-lH-indcD-2>yI)-5,6- 

d5hydroxy-2r<13-tiriazol-2- 

yI)pyiinudine-4-caiboxamidc 


355 


A 


24 




5»6<lihydio^44K4-nietlioxybcn2yl) 

2K13-thiaz»l-2-yI)pyriimdme-4- 

caiboxamidc 


359 


A 


25 




N^<3-cbloro-4-methyIbeazyr)-5,6- 
ulDJ^QIOXy-^^x f->--uiiaztH-Zr- 
yl)pyrnnidme-4-carboxamide 


377 


A 


26 




N-[4-flnaro-2- 
(triflixm>metfiyl)bOTzyI]-5,6- 
cfihydroxy-2r< 1 3-tfriazol-2- 
yOpyrinndine-4-carboxamide 


415 


' A 



-164- 
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27 


OH J 


^^23-dunrtboxybcnzyI)-5,6- 
fihydroxy-2r<13-&ia2»l-2- 


389 


A 


28 


OH 


y0pynmidine^4-caibo3camide 


373 


A 


29 




5,6-dihydroxy-2-<13-tfaiazol-2nyI>- 

triinethoxybeozyl)pyiimidine--4- 
caiboxamide 


419 


A 


30 




N^4-dimethoxybcazyl>-5,^ 
dihydroxy-2-(l ,3-thiazol-2- 
y])pyriimdine-4-caiboxaixiide 


389 


A 


31 




N-bcnzyl-5,6^ihydroxy-2K6- 

metiioxy-13-beiizotiriazolr2^ 

yI)pyiimidine-4-carboxamidc 


Ana 


A 

Jt%. 


Tabl 








1 




NK4-flooidbcnzyI)-5,6-davdr0xy-2 

(2-metbyi-13-tfaiazoM- 

yl)pyoimdine^carboxamide 


361 


A 


7 




N-Ci,4-difluOTobenzyl>-5,6- 

dibyd^xy-2^-n^yl-l,3-tbiazol^ 

yI)pyrimidine-4-carboxamide 


379 

I 


A 



-165- 



WO 03/035076 



PCT/GB02/04742 



3 




hM>cnzyl-5,6--dihydroxy-2-(2- 
4-caiboxamide 


343 


A 


4 




N^13-bcnzxxliaxoI-5-yImetiiyI>-5,6 
ainyoroxy-z^^-nieuiy i- 1 ^o-miazoi— 
yI)pynimdin©-4-carboxamide 


387 


A 


5 




l^K23-<iimedK»ybenzyl>-5,6- 
<fihydroxy-2-(2-methy H ,3-thiazoI-4 
y0pyrimidfo&4-carboxamide 


403 


A 


TableS 


1 




N-beazyl-5,6HJihydroxy-2^(2- 

metfiylphenyl)pyriinidiiie^ 

carboxaimde 


336 


A 


2 




N-{2-e^hoxyben2^I)-5,6-<iihydroxy- 

2^-inethyiphenyl)pyrimidnie-4- 

carboxamide 


380 


A 


3 




N^[4-fiuoro-3- 

(triflm>nHnetiiyI)bcnzyI)-5,6- 

dihydroxy-2-<2- 

metfaylphenyi>pyiiimdm&-4- 

carboocatmde 


422 


A 


4 


OH 

.OH JF 


1^4-f^orobeazyI)-5,6-dihydroxy-2- 

(2-methylpbenyI)pyrimidine^ 

carboxamide 


354 


A 
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WO 03/035076 
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5 




N^23-dimelbaxybeDzyl)-5,6- 
dihydroxy-2-<2- 
mcthylphenyI)pyrimidiiie>-4- 
carboxamide . 


396 


A 


6 




>H3-cW<Ho^4-methyIbe3azyI>-5,6- 

dihydroxy-2r<2- 

mcthy IphenyI)pyrimidine--4- . 

carboxamidc 


384 


A 


7 




5,6^fihydraxy-N<3-iMdiQxybenzyI) 

2^ii^ylphenyJ)pyrijmdiiie-4- 

carboxamide 


366 


A 


8 




N^3,4-di£hKm*ciizyI>-5,6- 
dihydroxy-2-{2- 
methylphenyl)pyriiiiidiiie-4- 
carboxamide 


372 


A 


9 




N-(2,4-difluorobenzyI)-5,6- 
dihydroxy-2-{2- 
methylphenyl)pyrirnidiQe^i- 
caiboxamide 


372 


A 


10 




N-beazyI-5,6^dihydroxy-2- 
phcnylpyiiimdixi&4-caiboxaiiude 


322 


A 


11 


^^^^^^^^^^ 


N-(23--d^nettK>3cybcnzyr)-5,6- 

dihydioxy-2- {2-[(pyridm-2- 

y lcarbonyI)amiiio] phenyl } pyiinridin 

&-4-carboxanride 


502 


I 


12 




N-[4-flu£HO-2- 

(triflnoromediyI)beiizyI)-5,6- . 
dihydroxy-2r-(2- 
methylpbeny0pyriinidine-4- 
caiboxamide 


422 


A 



-167- 
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13 




hK23-<iihy<irc>-lH-indc»-Z-yI>-5,6- 
d^yd^oxy-2^pbeny^yrnmdinfi-4- 


348 


A 


14 




>H2^-dimetboxybeiizyI>-5 > 6- 

cHhydroxy-2^phmylpyriiiiidiiK>4- 

caiboxamide 


382 


A 


15 




l^t-^z^j-ci i Hicmmy ucuAy i/^jyO- • 

<fihydroxy-242- 

(isonicotiiioylamino) 

phenyI]pyrimidine-4-caiboxaniide 

(HCLsalt) 




ji 


16 




N-ben2yl-2-|2-<{[(2> 

didik>robenzyI)anDno3carbonyl}ami 

no)phenyQ-5,6- 

dihydroxypyriniidnio-4- 

carboxanride 


538 


G 


17 




benzy!4-{[(2-{4- 
[(ben2ylamiiio)carboiiyI}-5»6- 
<fihydioxypyriimdin-2- 
yl}phenyI)amiix>]carbonyl}pipcridi 
nt> 1-carboxylate 


582 


I 


18 




N-benzyl-5,^d51iydro3cy-2-C2-(l- 

naphthylmethoxy)phenyI]pyTiiiiidiii 

o4-carboxaraide 


478 


A 


19 




N-benzy^(2-<{ [(2^- 
dSdilOTdbciizyDaininojcaibcMiyl } aim 
no)pheny0-5,6- 
dihydtaxypyiiniidine-4- 
carboxamide 


538 


G 
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20 




NK23Kfinietfiax^ 

dihydroxy-2- {2-{(pyridiii-3- 

y Icarbony I)ainiiio]pbeoyl } pyrimidin 


502 


I 






e-4-carboxamide (TFA salt) 






21 




^{2^4^aminocart)cmyr)-5,6- 
tfihydroxypyrimi di tv-2- 
yl]pheny 1 } phenytataninanride 
(TFA salt) 


394 


A* 


22 




text-butyl M{ M4-(ammocaibonyI>- 
5,6-<fihydroxypyiiniklm-2- 
yl]phenyl}a0mio)-3-oxo-l- 
pbcnylprop~2-yicarbamntc 


"4945" 


I 



Table 
1 


6 


N-<3^hl<HO-4-fl«orobcn2yl)-5,6- 

<fihydroxy-2-(3- 

ip£AylpbenyI)pyrimidiiie-4- 

CHll'M"*X^TTTWlft 


388 


A 


2 




N_(3-chl0it>-4-aM^ 
dihydioxy-2^3- 
metfaylphcnyI)pyriTTridinft-4- 
carboxaimde 


384 


A 


3 




^4-fluorobenzyl)-5,6-daiydroxy-2 
[3-<mofpholin-4- 
yhncthyOphcnyQpyrimidi^^ 
carboxamidc (TFA salt) 


439 


B 


4 




N<3-cWorobenzyl)-5,6Hlihydroxy-2 

(3-methylphoiyl)pyriinidiiie^4- 

carboxamide 


370 


A 



-169- 



WO 03/035076 



PCT/GB02/04742 



5 




2- { 34(diethylamino)methy I}phenyl } 
N-<4-fiuorot>enzyl)-5,6- 
3ihydroxypyiixnidinD-4~ 
carboxamide (TFA salt) 


425 


B 










6 




N4xai2yl-5,6^ydroxy-2-(3- 

oitrophaiyI)pyrimidine-4- 

carboxannde 


367 


A 


7 




lSK^iikHt)^mcthylbcnzyi)-2- (3- 
[(dicthylammo)mctiiyI}phenyl}--5 f 6- 
<fihydroxypyrinridine-4- 
carboxamide (HQ salt) 


455 


B 


3 




N-<3-chk)ro^nc*hyIbenzyl>-2-{3- 
[(diis^MOpylamiiio)inelhyl]phenyl}- 
5,6-dihydroxypyrimidiiitv4- 
caiboxnmide (HC1 salt) 


483 


B 


9 




N-bcnzyl-5,6-dihydroxy-2r<3- 
methy ^(Aea^^yrinndiiie-4- 
carboxamide 


336 


A 


in 




N-<l,l*-lMphenyl-3-ylmEfliyl>-5,6- 

<fihydroxy-2-<3- 

mediylpbenyl)pyrimidine-4~ 

carboxaimde 


412 


A 


11 




N^4-fliwrobc^I>5,6-dihydroxy-2 

yl)methyl)phenyl }pyrimidine-4- 
carbaxanride 


447 


A 


12 




5,6-dihydioxy-N-<2-nietboxybenzyr 

2^m^yiphcnyl)pyriniidin&4- 

carboxarmde 


366 


A 



-170- 



WO 03/035076 
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13 


r 1 


SM>enzyl-5,6-daydroxy-2-13- 
pyrrolidin-1- 

flnicdiyI)ptrayT]pyrimidine^ 
xnboxamide (HO salt) 


405 


B 


14 




H3- 

[(dimcdiylaiiiino)iiiediyQplicnyl}^- 
[4-flaorobai2yI>-5»6- 
dihydioxypyriinidine-4- 
cartxwanride (TFA salt) 


397 


B 


15 


A 


N-(3-chlaro-4-med^Iben2yI)-5,6- 
dShydio^-2-{3-[^-aM^yiufitt- 
l(2H>-yI)methyIlpheayi }pyrimi<Ji^ 


ATI 


A 


16 




>^,4-«iaiB<m>beiizyl>-5,6- 

dihydioxy-2-{M{2^opyridin- 
1 (2H>-yDnK^yI]phcoyl)pyrimidme 

4-caiboxamide 


465 


A 


17 




N-[4-fluoro-2- 

(triflTiorcmirtliyl)bcnzyl)-5,6- 

dihydroxy-2r-{3-[(2-QX0pyridm- 

l(2H)-yI)me*hyQph^ 

4-caiboxamide 


515 


A 


18 




^2^-dinMCthyIbcnzyl)-5,6- 

dihydioxy-2-<3- 
methylphcnyl)pyriimduie-4- 

carboxamide 


364 


A 


19 




2-C34Homop^yi>bH23-^ydrc>- 
ffi-inden-2-yl)-5,6- 
dihydroxypyrimidiiio-4- 
carboxamide 


426 


A 


7k 


> ^^^^ 


N^4-fln<TObeii2yl>5,6-dihydioxy-2 
{3-[(4^ncthylpipcrazm-l- 
yl)iiie^yl3phcnyi}pyriniidiiM5^ 
carboxamide (TFA salt) 


452 


B 
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21 




N^4^flnon*en2yI>-5,6-dihydroxy-2 
[3-(piperidin-l- 
ylme*hy!)pbenyl]pyiimidine-4- 
carboxamide (TFA salt) 


437 


B 


22 




N^13-benzodioxol-5-yInietiiyi)-5,6 
tfihydroxy-2- {3-[(2-axopyricfin- 
l(2H)-yl)methyr|pbeoyl }pyrinridme 
4-carboxamide 


473 


A 


23 




hH3-chlon>^metfayIbeozyO-2- { 3- 

yl)methy IJphenyl } -5,6- 
dihydioxypyriiiiidiiie>-4- 
carboxamide (TP A salt) 


496 


B 


24 




N-bcn2yl-5»6^iihydbraxy-2-{ 3-[(2- 
oxopyridin- 1 (2H>- 
yOniethyQphcny I } pyrimidino4- 
carboxaraide 


429 


A 


25 




N-^4-dimedioxybeiizyl)-5,6- 
dihydroxy-2- { 3-[(2-oxopyridin- 
l(2H)-yI)metiryI]phenyl } pyrimidine 
4-carboxamide 


489 


A 


26 




N-<23-(«metboxybcnzyl)-5,6- 
dihydroxy-2-[3-(pyrrolidm-l- 
ylmelhyl)pfaenynpyrinridme-4- 
carboxanride (TFA salt) 


465 


B 


27 




2-{3- 

[(diisopropylamijK))mctbyllpheaiyl} - 
N~(23-dirfM^rtKTxybeii2yI)-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


495 


B 


28 




5,6-dihydroxy-N-<3-metboxybenzyI) 
2-{3^<>raopyridni-l(2H)- 
yl)methy ljpheayl } pyrimidine-4- 
carboxamide 


459 


A 
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29 




NL(23-dimeflKixybeoz5^-5,6- 
dfihydioxy-2r(3- 
methylpheayI)pyTirmdme-4- 
carboxamidc 


396 


A 


30 




vy m O IS ili ii m iifi C #C_ 

N-{2»3-<liiiKJuioxyDeii2yi > h3,o- 
cfihydraxy-2- {3-[(2-<ixopyridiii- 
l(2H>-yI)inediyQphenyl} pyrimid^ 
4-caiboxann<ie 


AftQ 
HO? 


A 


31 




5,6-dmydroxy-2-C3-n^thylpbeayI>- 

N^3-phcnylpnx^2-ynyI)pyiiinidixi©- 

4-carboxamidc 


360 


A 


32 




N4xaizyl-2-{3- 

[(dimethylandDo)mcliiyI}pheayl}- 
5,6-dAhydroXypyrimidin<v4- 
caibaxamide (TEA salt) 


379 




33 




N-benzyl-2-[3-({[(3,4- 
dicfalorobeozyl)ammo]caiboayl} ami 
no)pbenyI}-5.6- 
dihydroxypyiimidiiie-4- 
caiboxamide 


539 


G 


34 




N-bcaizyl-5,6-dihydioxy-2-f3- 
(piperidin-1- 

yimcdiyI)phcnyI]pyiimidinc-4- 
catboxamide (TFA salt) 


419 


B 


35 




N-bcnzyl-2r43^(34- 
dimethylpipcrazin- 1- 
yI)mediyI]pbeayl}-5,6- 
dihydroxypyrimidiiie-4- 
caiboxamide (TFA salt) 


448 


B 


36 




2,{3- 

[(dimetbylamino)methyr|phenyl }-N 
[^flu<Ho^tfflooromemyl)bearyl] 
5,6-dihydit)xypyrtinidiiifi-4- 
carboxamide (TFA salt) 


465 


B 
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37 




sf-(23KiiiiietboxybenzyI)-5,6- 
iaychoxy-2^3-<piperidm-l- 

caiboxandde (XFA salt) 


479 


B 


38 




[(dimcdiylaiiinK>>iiethyOphciiyl}- 
5,6-dihydro>QrpyniiiidiD©-4- 
carboxamide (TFA salt) 


439 


B 


39 




N«<23-diiiictiioixybcn3qi)-5 t 6- 
dihydroxypyrirnidino-4- 
caiboxamide (TFA salt) 


467 


B 


40 




N-<23-^unctboxybenzyi)-5,6- 
dihydroxy-2-(3-{ [(2,4^- 
trichloropheny 1) thiojmethy 1 } phenyl) 
pyrijmdine-4-caiboxaimde 


607 


B 


41 




5,6-dihydroxy-2-(3-nitrophcnyl>N- 

prop-2r-ynylpyriiiii*ne-4- 

carboxamide 


315 


A 



Tabli 

1 


*7 


NK4-fluorobcnzyI>-5,6-dihydroxy-2, 

(4-methylpbenyl)pyiiraidme-4- 

catboxamide 


354 


A 


2 




N-(2,4-difluorobenzyl)-5,6- 

dihydroxy-2-<4- 

nM^ylpbeoyI)pyrinridiDe-4- 

caiboxamide 


372 


A 
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PCT/GB02/04742 



3 




5,6-dihydroxy-2-(4-m^hylphenyI>- 

[trifluonHnetfayl)benzyQpyriniidme- 
4-carboxamide 


404 


A 


4 




N-[4-fluoto-2r- 

(trifluorcMiicdiyl)bciizyIl-5,6- 
dihydroxy-2^(4- 

carboxamide 


422 


A 


5 




hK4-chteobeo2yI^5,e^ydroxy-2 

(4-methy^>henyI)pyriini<imB-4- 

carboxamide 


370 


A 


6 




N-<13-beazodBloxol-5-yliiiethyI>-5,6 

dihydroxy-2K4- 

methylphenyI)pyrimidiiK>-4- 

caiboxamide 


380 


A 


7 




N-<3^o*<>-4HDaethylbeiizyD-5,^- 
<tihydro^-2-[4Hpynolidm-l- 
^med^I)plienyQpyriinidme-4- 
caiboxamide (TFA salt) 


453 


B 


8 




hK4-fliK>n>benzyl>-5,6-dihy<iroxy-2 
[4-(pyrrolidm-l- 
ytmctfayI)phcayqpyriTmdinc-4- 
carboxamide (TFA salt) 


423 


B 


9 




N^,4-diiiiediyIbeoryI)-5,6- 
dihydroxy-2^[4-(nK>iphoUn-4~ 
yhnethyI)phenyQpyriiiudme-4- 
carboxamide (TFA salt) 


449 


B 


1C 




N-<2-etboxybenzyI)-5,6-dihydroxy- 
2-[4-(morpholin-4- 
yliiKAyl)pheayI]pyoiiridine-4- 
caiboxaimde (TFA salt) 


465 


B 
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11 




N<^chlorc>-4-mettiyIben2yI>5 > 6- 
dShytfaoxy-2-[4-<in0ipholm-4- 
3^mc^I)i*ciiyIlpyriini<fine-4- 
carboxamide (TFA salt) 


469 


B 


12 




N^4-£hicHobenzyI)-5,6-dihydraxy-2 
[4-<nKHphoIin-4- 
yimrtbyI)plCTyI}pyriinidin^4- 
carboxamide (TFA salt) 


439 


B 


13 




N-<3^orobcnzyI>-5,6-<lihydroxy-2 
(4-mcthylpbe»yl)pyiimidine-4" 
carboxamide ! 


370 


A 


14 




N-<3 ,4-difhiorobenzy I)-5,6- 
dihydroxy-2-<4- 
m^yiphenyi)pyrijmdiiie-4- 
carboxarmde 


372 


A 


15 




2-{4- 

[(diraethylamino)methy I] phenyl } -N- 
(3,4-dimetfayIbcnzyI>-5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


407 


B 


16 


-A 


N-<3-chloro-4-mediy Ib«izyl)-2- {4- 
[(din^y!ajiinio)inethyTIpheiiyl}- 
5,6-dihyd^axypyrifmdinft-4~ 
carboxamide (TFA salt) 


427 


B 


17 




N-<3-cbloro-4-nicmyIbenzyr)-2-{4- 
[(diemylaimno)mediylJphcayl ) -5,6- 
dmyitoxypyrimidme-4- 
carboxamide ^lJrA sairj 


455 


B 


18 


v 


2-{4-[(diemylamino)methy!IphenyIJ 
N-<4-fliiorobeozy I>5 ,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


425 


B 
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19 




hH3^ikKO-4-methyIbcn2yI>-5.6- 
cfibydroxy-2H;4-(piperidin-l- 
yli£H^iyI)phcfly0pyrinridiiie-4- 
carboA amide (TFA sail) 


467 


B 


20 




N<4-fliacitjbeii2^5 > 6^ydi03qr-2 
[4-(pijwaidin-l- 
ylmcdiyOplrayljpyiinridme^ 
caiboxamide (TFA salt) 


437 


B 


21 




N-(ia*-^h«ayl-3-ylniediyI>-5,6- 
dihydrDxy-2r<4- 
mediylphenyI)pyrinudine-4- 
carboxamide 


412 


A 


22 




N^2U3-dimethoxybc^!)-5,6- 
dihydboxy-2H4^n»rphoIiD-4- 
ylim^yI)phenyI]pyrimidine-4- 
carboxamide (TFA salt) 


481 


B 


23 




N-(2-etboxybenzy I)-5,6-dfliydroxy- 

2^4-metfaytphenyI)pyrirnidinf>-4- 

carboxanride 


380 


A 


24 




N-£4-fliioro-3- 

(trifluoromethyl)benzyI)-5,6- 

d2rydroxy-2-<4- 

mctihiylphenyl)pyiimidine-4-- 

carboxamidc 


422 


A 


25 




5,6-dihydroxy-N-(3-medK>xybe^ 

2^4-mcthylphCTyI)pyiiinidin«>-4~ 

carboxamide 


366 


A 


26 




NK2-ethoxybenzyI)-5,6^iihydrQxy- 
2- { 4-f (4-methylpiperazin-l- 
yl)methyljpheayl }pyrimidine-4- 
carboxamide (TFA salt) 


478 


B 
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27 


r 


N-^chlon>-4-m^iyIbenzyO-5,6- 
^ydraxy-2-{4H;(4-iiiethylpipcra2iii 
1-y Omethyljphenyi } pyrimidni&-4- 
carooxaniKic vi_t*A sauj 


482 


B 


28 




N^4-fluOTobeiizyI)-5,6-dihydraxy-2 
4-[(4-methylpipera2in-l- 
yI)mediylliAeoyl}pyrinil*iie-4- 
carboxamide (TFA salt) 


452 


B 


29 




hK3,4-dimcthy!beazyl>-5,6- 
dihydroxy-2-[4-<pipcaidin-l- 
yhnetbyI)phe»yI]pyrimidin©-4- 
carbaxamide (TFA salt) 


447 


B 


30 




N-(2-ethoxybeazyD-5,6-dihydioxy- 
2r-[4-dripcridin-l- 
ylmetibiyI)phcnyQpyiiiiudine-4- 
carboxamidc (TFA salt) 


463 


B 


31 




^^fliKxobenzyO-5,6-dihydroxy-2 
[4-( l-moipboIin-4- 
yletfayl)phenyl]pyriimdii^4- 
carboxamide (TFA salt) 


453 


B 


32 




2-{4- 

[(dixncdiylamiiK>)in^yIlp^yl h**~ 
(4-fluorobenzyI>-5,6- 
HihydrnxypyiHni<tine~4- 
carboxanride (TFA salt) 


397 


B 


33 




2-{4^(dicdiylaiiiiiio)inetliyI]phenyl } 
N<3,4-mixietli^bciizyI)-5,6- 
d^ydroxypyiiniidine--4- 
carboxamide (TFA salt) 


435 


B 


34 




2-{ 4^(di^ylainiiio)methyT|pbenyl 
N-(2-^oxybenzy 0-5,6- 
dihydroxypyrinndiiie-4- 
carboxamide (TFA salt) 


451 


B 
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35 




N^iilon>4HDa^yIben2yI>-5 J ^ 

dihydroxy-2-<4- 

mcdiy^>heayl)pyriimdiDe-4- 

M|||Aw HI HI f* 

miuuxniiuuc 


384 


A 


36 




5,6-dihydiOKy^^4-niedioxybenz3d) 

2^4-nKthyipbenyI)pyrimidine-4- 

cflrixMumncIc 


366 


A 


37 


— ^ 


N^3-dimctboxybeozyI>-2-{4- 
[(dimetfaylflmiiK))metfayIJphccyl } - 
5,6-daydroxypyriimdiDe>-4- 
carboxamiae (irA sail) 


439 


B 


38 




N-C3 f 4-dimethyIbenzyI>-5,6- 
dihydroxy-2- {4-{(4-metbylpiperazii> 
l-yOmethyQphe^ 
caxboxanude (XFA salt) 


462 


B 


39 




2-{4- 

[(dimethy lamino)methyl]pbenyl } -N- 
(2^ctboxybeozyI>-5,6- 
<tifaydroxypyinnintnc^4- 
carboxanride (TFA salt) 


423 


B 


40 




1^4-auocobcn2yl>-5,6-daiydroxy-2 
{4-[l_{4-metiiylpiperaziii-l- 
yI)ediy0pheoyI}pfyriimdino-4- 
carDoxfliiuac \ irA sooj 


466 


B 


41 




I>H23-<tiinethylbenzyI)-5,^ 
dihydroxy-2-<4- 
methylphenyl)pyrimidine-4- 
csu boxanndc 


364 


A 


42 




N-C2-cfaloio^fluorobenzyl>-5 t 6- 
dihydroxy-2-<4- 
roethylpheny!)pyiiimdine-4- 
carboxamide 


388 


A 



- 179 - 
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43 




N-benzyl-5,6-dihydroxy-2-<4- 

mcAyIphenyI)pyriinidin^4- 

caxboxandde 


336 


A 


44 




5.6KHhydroxy^-<2-niethoxybenzyI) 

2^4-n^ylpbeny0pyriiiudineM4- 

carboxamide 


366 


A 


45 




N-(3,4-dinictbyIbeiizyI>-5,6- 
dihydroxy-2-{4-(pyrrolidin-l - 
yfanetfayl)phenyI]pyrifYiiftjn<»4- 
carbaxanride (TFA salt) 


433 


B 


46 




hK4-flu<Ht>bcnzyl>.5,6-cfihydroxy-2 
[4-< 1 -piperidin- 1- 
ylethyI)phenyflpyriimdme-4- 
carboxamide (TFA salt) 


451 


B 


47 


T ^ 

0 


N^23-dimetboxybciizyl)-5 t 6- 
dihydioxy-2^[4-(l-iiioipholii!--4- 
ylc*hy0phcnyQpyiiimdiii&-4- 
carboxamide (TFA salt) 


495 


B 


48 




N-C23-diiiiciboxybcii2y0-5,^ 
dihydroxy-2-{4-[l-<4- 
methylpipcrazin- 1- 
ynetfayniiiieoyllpyriTnidino-4- 
caiboxamide (TFA salt) 


508 


B 


49 




N_(23-<iime^boxybeiizyI)-5,6- 

dihydioxy-2-<4- 

methylph£nyI)pyrimidiiie-4- 

carboxamide 


396 


A 


50 




N-(3-chloro-4-fluoToben2yl>5,6- 
dihydroxy-2-(4- 
mctbylphcnyI)pyiiniidinc-4- 
caiboxamide 


388 


A i 
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1 51 l 


r 1 


^ {44(diethyIamino)mcdiyIlphcnyl H 
rarboxamide (TFA salt) I 


"467 1 
479 1 


B 1 
B 1 


52 




carboxamide (TFA salt) 1 




B 1 


1 53 




N-<^hoxybcnzyI>-5,6-dihyd^^ 

2-{4-<pyrrolidm- 1 - 
ylmi^yI)pbeayI3pyrinudiiio-4- 
caiboxamide (TP A salt) 


449 


5 I 


1 




N^Z^-diinetboxybenzyl^S^ 

dihydroxy^-CMl-pipe^di 1 *- 1 - 
y lediyI)phcnyflpyrinridine-4- 

carboxamide (TFA salt) 


493 
1 494 


1 B 1 






j^2^-diniedioxybeiizyl)-5,6- 
dihydioxy-2^{4-{(4-iiietfaylpipexa2iD 
l-^[M^Ilphen^)pyriimaii&4- 
carboxamide (TFA salt) 


1 465 




5< 




" j^(23-diiiiedioxybenzyI)-5,6- 
dihydioxy-2-[4-(pyTToHdin-l- 
y l I ^yl)pheayIlpyranidine^4- 
carboxamide (TFA salt) 




I B 1 



Table8 



1 




N-<3-ciaoio-4-methyIbeai2gd)-5,6- 

dibydroxypyriimdine-4- 

carboxamide 



292 (M- 



-181- 
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2 






N-(4-fluorobeozyI>-5,6- 
carboxamide 


.62 (Mr 


F 


3 


OH 

; 


r 


N-{4-ftuoro-2- 

<iihydioxypyrimidme~4- 
carboxHmidc 


332 


F 


4 


OH 

o < 




N^23-dimemoxyberizyI)-5,6- 

dihydroxypyrinridme-4- 

caiboxamide 


504 (M- 


F 


5 


OH 

o 


■J* 


N^,4-dimctho3^bcnz^ 
djhydroxypyrimidine-4- 
carboxamide 


306 


F 



Table 
1 


9 j. 


b^4-fluoiobcazyl>5,6-dihydroxy- 

N2^yridra-2-ylmcmy0l^^ 
2,4-<ficarboxamide (TFA salt) 


J96(M-) 


H 
5 


2 




(pipciazm-l-ylcai±»nyI)pyTiiiddine- 
4-carboxamide (TFA salt) 


376 




3 




h^4-fluorobenzyl)-5,6-dihydroxy- 
N2r<2-moipbolir>-4- 
ykAyI)pyiiniidine--2,4- 
dicarboxamide (TFA salt) 


420 


H 



-182- 
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4 




N^T-dibciizyl-5,6- 

dihydroxypyriinidm^2,4- 

dicarboxflmidc 


379 


H 


5 




N2r<4-flnoiobai2yl>-5,6^ydroxy- 

N4-<2r-nKJipholiii-4- 
ytofayQpyrirnidiiie-2,4- 
dicarboxamide (TFA salt) 


420 


H 



Table 


15 — ; E 


t-benzyl-N^2,4^diflaorobenzyI)-5,6 
lihydioxypyrimidme-4- 


372 


A 


2 


O o F 


2<beozyloxycarbonylanrinon)ethyl> 
N-^4-difluorobeazyl>-5,6- 
d^ydroxypyrimidii»-4- 
carboxamide 


445 


A 


3 




N-[(4-{L(4- 

fluorobenzyI)amiiK>]cartx>nyl)0,c>- 
dihydroxypyrnnidm-2- 
yI)mediyIlnioipbolino-4- 
caiboxanridc 


406 


6 
A 


4 




2r<beo2yk)xycaiboaylainiiK>iiiclhyI> 
1^4^fluarobenzyI)-5,6- 
dihydioxypyriniidm&-4- 
carboxamide 


427 




■ 5 




2-<beaizyloxycaibonylaininometiiyI) 
N^lniaphihyliiiediyI)-5,6- 
dihydioxypyriimdine-4- 
carboxamidc 


459 


A 



-183- 



WO 03/035076 



PCT/GB02/04742 



6 




24wozyl-N-(4-flnon*en2yI>-5,6- 

dihydimypyriniidme-4- 

carboxamidc 


354 


A 


7 




2>benzyl-5,6^iihydroxy-N-(l- 
nflphtfay!metfayI)pyriniidine-4- 
cttiboommdc 


386 


A 


8 




2^be»zyl-N-<3--fltKHt)benzyl>-5 , 6- 

dihydroxypyrimidine-4- 

carboxannde 


354 


A 


9 




2-bcazyl-N-<3,4-difluorobcnzyl>-5,6 

dihydroxypyrimidine-4- 

cartxwcamide 


372 


A 


10 




2-(13-benzodioxoI-5-ylmetliyl>-N- 
(3,4^Ufluoiobea2yI>-5,6- 
dihydroxypyrimidiae-4- 
carboxamidc 


416 


A 


11 




2^134>eazxxligxol-5^^ 
[4-fluoro-2-<trifluonnncdiy0beozyl} 
5,6-dihydioxypyrimi<JiDe-4- 
carbotxanudc 


466 


A 


12 




NK^i«>robe»zyI)-5,6^ihydroxy-2 

(2-^ienyletbyI)pyiimidme-4- 

carboxamide 


368 


A 


13 




^4-fluOTobenzyl>-5,6-dihydroxy-2 
(3-pheny Ipropy l)pyrimkfine^4- 
caiboxamide 


382 


A 



-184- 
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14 


a. 


fihydn>xy-2r(drien-2- 
y]me^yl)pynxxuduie-4-caibox 


40P. 


A 


15 




^4-flbrorobcnzyI)-5,6^fihydroxy-2 
[(marpholiii-4- 
ylacctyI)aiiiiiK)]mcthyl } pyiimidine- 
4-caiboxamide (TFA salt) 


420 


I 


16 




2n[G«n»ylflinnK>)nBsthyD-N><4- j 
fluorobenzyI>-5,6- 
dihydroxypyrmiidine-4- 
caiboxamide 


397 


I 


17 




N-(4-fluorobcnzyI)-5,6-dihydioxy-2 
(nK)rpholm^yIme&yi)pyiimidine- 
4-caiboxamidc (TFA salt) 


363 


E 


18 




bcnz>d2-(4-{[(4- 

fliMiobcnzyDaiiimoJcaibonyl }-5,6- 

dihydjoxypyrinridin-2- 

yl)ethylcaibamate 


441 


A 


19 




2-p-<lxai2»ylaiirino)«iiyIl-N-(4- 
fliiOTobenzyI)-5,6- 
dihydroxypyrimidinc^4- 
caiboxamide 


ill 

411 


I. 


20 


OH 


N-(4-fluoiobeozyl)-5,6-^hydraxy-2 
mctbylpyrimidm6-4-caiboxaimde 


278 


A 

■ 
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Of 




dimethylglycy Oamino]methyl }-N-<4 
fluorobcji2yl>-5,6- 
dihydroxypyrinridinc-4- 
caiboxamidc (TFA salt) 


378 


I 


22 




2^bcnzyloxycartxmylaminomcthyI> 
N<3-niet1*utyb^^ j 
dihydroxypyriimdine-4- 
carbaxamide 


439 


A 


23 




2-(beiizyIoxycaiboiiylaimnomethyI)- 
N-C4-chkHobeuzyl)-5,6- : 
dihydroxypyrimidino-4- 
caiboxandde 


443 


A 


24 




2-<bexi2yloxycartxrayIammomediyl> 
N-(13-beozociioxol-5-ylmethyi>5,6 
dihydroxypyrimidine-4- 
carboxamide 


453 


A 


25 


^^^^^ 


2Kba^loxycaibonylammomethyl)- 
N^<3-cbloicMtriiie^Ibcn2yI>5,^ 
dihydroxypyriTTiid tnft-4- 
carboxamide 


457 


A 


26 




N^dibenzyt-5,6- 

dihydioxypyrimidiiie~4- 

carboxamidc 


336 


A 


27 




2-*ea2^1-N-<2--etfaoxybenzyl>-5,6- 

dihydraxypyrimidine-4- 

carboxamide 


380 


A 



-186- 
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28 




2-<l f 3-ben2odioxol-5-ylmethyI>-N- 
(3^AkHt>-^nietiiyIbcozyI>-5,6- 
d^ydraxypyrimklin&-4- 
cafbaxaimde 


428 


A 


29 




2^1>btai2»d^ol-5-ylmclhyl>-^ 
(4-fln«obcnzyl>-5,6- 
(Ehyd^oxypyrinridinc-4- 
caxboxaxnide 


398 


A 


30 




2-(13-bcozodioxoI-5-ylniethyI)-N- 
(2-ethaxybenzyI)-5 1 6- 
dihydroxypyrimidine^4~ 
caiboxamide 


424 


A 


31 




N^4-fliKHobciizyl}-5,o-Klinyaroxy--^ 

(thien-2-ylmethyl)pyrimidine-4" 

caiboxamide 


JOU 


A 


32 




N^j-cnioio-^iiictityiDettzyi^ 

dihydroxy-2r-<thien-3- 

yhnethyl)pyrimidine-4-<^rix)xamide 




A 


33 




NK4-fliiorobeo2yI>5,6^ydroxy-2 

(thie»-3-ylmethyI)pyrimidine-4- 

carboxamide 


360 


A 


34 




2^butyI-N^4-fluorobeazyl)-5,6- 

dihydroxypyiimidine-4- 

caiboxamide 


320 


A 



-187- 



WO 03/035076 



PCT/GB02/04742 



35 




N-<3-chlon>-4-mfdiyIbenzyI)-5,6- 
dihydroxy-2-{2- 
phenyIethy0pyrimidiiie-4- 
carboxanude 


398 


A 


36 




N<2-rtiioxybeozyl>-5,6HUhycboxy- 

2-(2-phenyle&yI)pyiimidme-4- 

caiboxamidft 


394 


A 


37 




N-benzyl-5 t 6-dihydroxy-2r<3- 

phenylprop>i)pyrimidiiio-4- 

carboxamide 


364 


A 


38 




N-benzyl-5,6^dihydroxy-2-<2- 

phenyletfiyI)pyrimidine-4- 

carboxamide 


350 


A 


39 




2<benzyloxycaibonylaminomfithyl> 
N-<2-edK»tybeozyl)-5.6- 
dihydroxypyrimidine--4- 
carboxamidc 


453 


A 


40 




N-beazyl-5,6^dihydioxy-2- 
(pheiK»cymethyl)pyrimidinfi-4- ] 
carboxamide 


352 


A 


41 




N^-bis(13-beiizodicMCc4-5- 

yimethyl)-5,6-dUhydroxypyrimidiiKv 

4-carboxamide 


424 


A 


42 


OH 


NK4^chlarobeiizyI>-5,6-dihydioxy-2 

(2-phenylediyl)pyrirmdme-4~ 

carboxamide 


384 


A 



-188- 
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1 43 


^/\A^^ IP 


L(i3-bcazoffioxol-5-yliDethyI)-5,6l 
ihydroxy-2r{2- I 

irboxflnn.dc | 


394 1 
386 1 


"a 1 

A 1 




~~ p 

X^OH Id 


K13-bemodioxol-S-yliiiethyI>-5,6| 
ihydroxy-2-(tbiea-3- I 
fcnc^I)pyriink^ 


350 1 


A I 


1 45 


6 |< 


^l M1 lyl_N-(3-chloio-4- 1 
nethyIbenzyO-5,6- J 
fihydroxypyrimidme-4- 1 
~3»rWixiiinidG 1 




E 1 


1 46 




N^4-ftuoiobenzyI^5,6^ydro^y-24 
[(4-ro^hylpipciazin-l- 1 

carboxamide (TFA salt) | 


376 1 


E j 


| 47 




NK4-fl»o«* e ^ 1 )- 5 » 6 ^ y ^ xy " 2 " 
(pyrioUdin-l-yln^yI)pyriinidinc^4 

caiboxanride (TFA salt) 


347 






■ o 




1 369 


1 E 1 


1 45 




|2^anilrQometbyl><lSK4- 

1 (tihydroxypyrimidine-4- 
jcaiboxamide (TFA salt) 


1 414 


1 A 1 


1 4< 




|2^.4-dimeflioxybcozyD->H4- 
jfliiOTobenzyI)-5,6- 
ldihydnjxypyrimidine-4^ 
Icarboxamide 


J 342 


1 A I 


5 


0 ^^^^ 


b^bcozyl-5,6^ydroxy-2Ktmcii-J 
lylinethyl)pyrinikUne-4-carboxai^ 


lei 
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51 


ou6^ 


N^^oxybenzyI)-5,6-dihydraxy> 

2^tfai^3-y!nie%i)pyriimdme-4- 

carboxamide 


386 


A 


52 




(thicib-3-yliMEthy!)pyrimi^no-4- 
caiboxamide 


376 


A 


53 


O 


flaarobenzyl)-5,6- 

dihydroKypyrinridine-4- 

carboxannde 


352 


A 


54 




24(acctylamino)nictliyI}-N-<4- 
fluorobenzyI)-5 ,6- 
dihydroxypyrimidiiie-4- 
carboxamide 


335 


I 


55 




N-C2^-dnneAoxybeozyl>-5,6- 
dihydroxy-2-(3- 
phe^lpropyl)pynniirtiiie-4- 
carboxamide 


424 


A 


56 




2Kbcazyk)xycarlKmylaminonicthyI> 
N4Km^l-5,6-dihydioxypyiimidii»- 
4-caiboxamide 


409 


A 


57 




2Kbenzy!oxycaibonylaniinoiiiethyI>< 
N-(2-mirtboxybciizyI>-5,6- 
dihydroxypyriinidmo-4- 
carboxamide 


439 


A 


58 




2Kbeo^oxycaib<mylainmoiiicthy!> 
N^>trifluDroinethylbenzyi)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


477 


A 



-190- 
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59 




2-bec2yI-hK23-<tini^hoxybem^ 
5,6-djhydroxypyi 1 1 1 iidmo-4- 
csibooumudc 


396 


A 










| 60 


^s^r -vr -jf- ^ 


N-<13-benzodioxol-5-yhnethyI)-2^ 
benzyi-5,6-dihydrDxypyrimidine-4- 
carboxanndc 


380 


A 


61 




N-*en^l-2^,4-dimrfiioxybenzyi)- 

5 > 6-dihydrpxypyrimidiiie-4- 

c8n^box8HPdP 


396 


A 


62 




N^3^<Ht>-4-mcthyIbciizyI)-2-<3,4- 
dnnetfaoxybenzyI>-5,6- 
dihydroxypyriiniciiiie^4— 
carboxamide 


444 


A 


63 


• . ■ \ 


2^?,4-diinethoxybenzyl)-N-{2- 
cthoxybenzy I)-5 ,6- 
djfaydroxypyi imidiiip~4~ 
carboxamide 


440 


A 


64 


£> T 


N-(13-beiizodioxol-5-ylnicthyI)-2- 
(3,4-dimet}K3xybcnzyI>5,6- 
dihydioxypyrimidinf>-4- 
carboxamide 


440 


A 


65 




2r<13-beazodioxol-5-y!methyl>-N- 
beazyl-5,6-dihydraxypyiiiindiiie-4- 
caiboxamide 


380 


A 


66 




2K13-benzodioxol-5-yliiiethyl)-N- 
[4-flooro-3KtriflnoronicthyDbeo^l} 
5,6-dihydraxypyrimidine-4- 
carboxamide 


466 


A 
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67 




N-{2,4-dimelboxybeazyI)-5,6- 
dihydraxy-2-<2- 
phenyletbyl)pyriinidine^4- 
caxboxanude 


410 


A 


68 




5,6-dihydroxy^N-<3-nictboxybeiizyI) 
2- 

(2^phenylethyI)pyiimidnie-4- 
caxboxamide 


380 


A 


69 




5,6-dihydroxy-^M3-^lethoxybenzyI) 

2^thien-S-yhncthyI)pyriniid^ie-4- 

carboxamide 


372 


A 


70 




N^4-dimethoxybeazyl)-5,6- 

dihydroxy-2-<thiea-3- 

ylmethy!)pyrniudine-4-carix>xamide 


402 


A 


71 




N-benzyl-2-butyl-5,6- 

dihydraxypyriniidine-4- 

carboxamide 


302 


A 


72 


— ^ 


NK4-flucax5bcnzyl>5,6-dihydroxy-Z 
[(isoaic»tinoylaiirino)mediyl]pyrimi 
din&4~caiboxanxide (TFA salt) 


398 


I 


73 




2-[(dimethylamino)methyl}-N-(4- 

fluorobenzyI>-5,6- 

difaydroxypyriraidine-4- 

r-rrhrvr nmirle fTFA mIA 


321 


C 


74 




2r<13-beii2odioxoI-5-yhnethyl>-5 > 6- 
dihydioxy-N-(3- 
methoxybenzyl)pyrimidine-4- 
carboxamide 


410 


A 
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75 




N-(23-<liine*haxybenzyl>5,6- 
(Ehydioxy-2- 

(phggoxyniediyI)pyriniidfmv4- I 
carboxamide 


412 


A 


76 




2^ammomethyI)-N-(4- 
flucHobeazyD-5,6- 
dihydmxy pyiimiriTno-4- 
carboxamide (HQ salt) 


293 


A* 


77 




2r<bcnzyIoxycaiboaylaminoinethyI> 

dihydioxypyiifiiiciino-4- 
carboxamide 


469 


A 


78 


S ; 


2^13-benzDdioxol-5-ylmethyl>-N- 
(23-<iimetboxybcnzyl>-5,6- 
dihydroxypyrimidiiie-4- 
caiboxamidc 


440 


A 


79 




N-<2>dinielhoxybcnzyl>-5,6- 
dihydn>xy-2r<2- 
phenylemyDpyriinidine^ 
carboxamide 


410 


A 


80 




N-(23-din>etboxybea^)-5,6- 

<fihydioxy-2-(ttncn-3- 

yhnethyI)pyiimidme>-4-carboxaiiiide 


402 


A 


81 




2Kacomon*cthyI)-N-beiizyt-5,6- 
dmydroxypyirrnidiTi<v4- 
carboxamide (TFA salt) 


275 


M 


82 




2-bu^l-N-(23-cUnictboxybenzyI>r 

5,6-dfihydroxypyrimidine-4- 

caiboxamide 


362 


A 
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83 




N^23-dii»e<boxybaizyI)-2-<3,4- 
<fimethoxybenzyI>5,6~ 
<fihydroxypyrinridinc-4- 
carboxamide 


456 


A 


84 




N-<23-dimcrffaoxybenzyI)-2-(2^- 
cfimetboxyetfayO-5,6- 

carboxamide 


394 


A 


85 




N-(4-floorobear^)-5,6-daiydn>xy-2- 
( { [(4-methy Ipiperazm- 1- 
yI)acetyI]amiiio } methyl)pyrimidine- 
4~caiboxaimde (TFA salt) 


433 


I 


86 




2*-ben2yl-NK4-fliK>robe^ 
hydnjxy-6^-nKJrpfeolin-4- 
ylettioxy)pyrimidiiie-4-caitx>xaniide 
(TFA salt) 


467 


J 


87 


o 


(dimethylamijio)etboxy}-N-(4- 
flaorobco2^I)-5^ydroxypyimiidiBe- 
4-carboxamide (TFA salt) 


425 


J 
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Table U 




I (4-mediybn«pljolin-2- 
lyI)pyriimdii»4-caiboxfflmdc (TFA I 

salt) 




I (4-flnaiobenzyl)-5,6- 
I dihydroxypyrimidino-4- 
5 <TCAsalt) 



434 



|2^diethoxymethyl>-N-(4- 
|fluon>beo3^)-5 F 6- 
ldihydraxypyriimdiiifr-4- 
Icarboxamide 



366 A 




| N-benzyl-5»6Hdihydioxy-2- 
l[methoxy(pbenyl)mctfayII 
|4-caiboxamidc 



o 




15,6-dihydroxy-l 

'ja± kmethoxy (phenyl] 
|4-carboxamide 



396 A 




|2-[lKbenzyloxy)baQrrhN-C3,4- 
I difluorobenzy I)-5,6- 



Icaiboxamide 



2-{l-(ben2ylaxy)biilyr!-N^ 



M A fe > ,H ^ 4-metbyIbenzyI)-5,&- 
I >V^~ V A^^^ ddhydroxypyriniidiiM>4- 
I X 8 jcarboxanude 
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s 






2-[(benzyloxy) (phenyI)metiiyI>N- 
(23-dimethoxybeazy0-5,6- 
dihydroxypyrimidmfv4- 
cftrfooxannde 


502 


A 


9 






2-[(benzyloxy)(phenyi)nietfayg-N-<4 
fluOTobenzyI>-5,6- 
dihydioxypyrimidme-4- 
cubootBimdc 


460 


A 


10 








2-[(bai2ykxxyXpbeayI)iiictbyI}-N-<3 
dikwo^-nietbyIbejizyI>-5,6- 
dihydroxypyiiinidi ne-4- 
carboxamide 


490 


A 


12 




N^23-dimethoxybeaizy^-5,6~ 
dihydroxy-2- 

[niedK)xy(phc&yl)metfayQpyiimidiiie 
4-carboxartride 


.426 


A 


13 




OH 




N-<4-flaoroben2yl)-5,6-dihydroxy-2r 
[metboxy(phenyl)methyOpyiiinidine 
4-carboxamidc 


384 


A 


14 






N-{3-chkiro^methyIbenzyl)-5,6- 
<fihydroxy-2r- 

[methoxy(phenyI)mctfayI]pyrifTiidinc 
4-carboxamidc 


414 


A 


15 




OH 


\™ ^ 

O 


N-bcxizyl-5,6-daiydioxy-2-(l- 
bydroxybuty9pyrimidine-4- 
cflrixw tnmd ^ 


318 


A* 


16 


ha — 

OH O 


K-<3-<JiIoro^methyIbeiizyI>-5,6- 

dihydroxy-2-<l- 

iydroxybutyl)pyrimidme-4- 

carboxaniide 


366 


A* 
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I 

( 
c 


^4-flnon*enzyI)-5,6-<fihydioxy-2, 
l^ydroxybutyOpyriniidiiie-4- 


336 


A* 


18 


O 


^[l-<beancyIaxy)biityr|-5.6- 
fihydraxyi*<3- 
tnethoxytoenzy ijpyn mKiine-**- 
caiboxaixndc ' 


438 


A 


19 






NK13-bc»2^oxol-5-ylinctb3i)-5,6 
dihydroxy-2- 

[mcdK>xy(phcayI)iiK^yllpyriini<fiDc 
4-carboxaimde 


410 


A 


20 




2-[l-<beazyloxy)butyl>N-<23- 
dimetboxy benzyl>-5 ,6- 
rfiKvdrQA v dv ri raidmer-4— 
carboxamide 


468 


A 


21 




2-[(bcnzylaxyKphenyI)metijyl]-N-[4 
ftic^3<trifluoroiii^hyl)bcozyri- 
5,6-dihyd^oxypyrinridin&4- 
carboxamide 


528 


A 


22 


v\ ° 




hK4-chlarobenzyI)-5,6-dihydioxy-2 

[metboxy(pheoyI)ii^ 

4-carboxamidc 


400 


A 


22 




5,6-dihydroxy-N-(Z-methoxybenzyl 

2- 

[methoxy(pheayI)n^yl3pyriniidiii 
4-carboxaraide 


396 

e 


A 
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OH I 


triftooromethyI)benzyrh5,6- 1 
fihydiaxy-2- 
nu*hoxy(pheayQm^ 
i-carboxainide | 


452 r 


A j 


X 


OH J 


sf-(3,4-diflucoobeiizyI>-5,6- I 

Jihydroxy-2r- 

[methoxy(ph»^^ 


402 


A 

A* 1 


1 ^\ 





<fihydroxy-2-(l- 1 
hydraxybalyl)pyrii^^ I 
carboxanride j 


378 J 

348 1 




1 27 




5,6-<fihydroxy-2r<14iydroxybuQrI>-N 
/ri .rofiKnT vbenxvIYDYriniicIino-4- 
carboxanride 




A * 1 
A 1 


28 




tert-butyl2K4-{[(4- 
fii»orobenzvnaimjK)lcaibonyl}-5,6- 

(fihydicxypyrin»du^ 2 - 
yI)moii^Imc-4-caiboxylate 


449 
J 349 




1 29 


J OH 


N^flnorobeii2^5,6Hiihydroxy-2 
fpfiffpnnim--Zr-yip yn inm n 
carboxanride (TFA salt) 


1 410 


1 A * 1 


1 31 


_l '■ r* r ~ 


2- 

[inetiioxy(phenyl)methyQpyrimidm 
4-caiboxamide 




1 A I 
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benzyl 4-[CbcnzyIoxyX4-{[(23- 
diiiK^hoxybeaizyI)aniino]caitxmy 1 } - 
5,6-dihydroxypyriimdin-2- 
yi)mettiyl]piperidme- 1-carboxylate 


643 


A 


32 




2^(benzylaxy)(i^»eridin-^ 
yI)inethyO-N-(23-dimet^^ 
5 f 6-dihydroxypyriinicline-4- 
caibaxamide <?FA sail) 


509 


A* 



1 




N_(3-chkHx>^mediyIbeazyI>-5,6- 

dihyo^xy-2-isopropylpyiiinidme~4- 

carboxamide 


336 


A 


2 




N^4-fliK)robeiizyO-5,6-o^ydnay--2- 
( 1 -pbenylethy I)pyrimidine-4- 
carboxamide 


368 


A 


3 




N-^3^hloi<>4-inethylbenzyl>-5,6- 
dihydroxy-2-(l- 

carbox amide 


398 


A 


4 


OH 

- F 


N44-fluoro-2- 

(trifluoroinediyl)beiizyI3-5,6- 

<fihydroxy-2-<l- 

pbenylethyl)pyrimidine>4- 

carboxamide 


436 


A 


5 


OH 


N-(3 t 4-<lifluoiobenzy 0-5,6- 

dihydioxy-2-isopiopy!pyrinridiTO-4- 

carboxamide 


324 


A 
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N-txaizyl-5,6-dihydioxy-2-<l' 

pbeayle&yI)pyrirm<tine-4- 

caiboxandde 


350 


A 


7 




1^2-€thoxybeazyI>-5,6-dihydraxy- 

2~<l-pheiiyletiiyl)pyiimidiiio4- 

carboxamide 


394 


A 


8 




N-(2 > 4-diroedx>xybeaz^)-5,6- 
dihydroxy-2-<l- 
phcnylcthyl)pyruriidincHl- 
carboxamide 


410 


A 


9 




N-(13-bcnzodioxoW5-ylinethyl)-5,6 

dihydroxy-2-(l- 

phenylethyl)pyrimidiiie-4- 

carboxamide 


394 


A 


10 




N-(4-chlOTobenzyl)-5,6-dihydroxy-2 

(l-phcay!etfayI)pyriinidine-4- 

carboxamide 


384 


A 


11 




j t o— tmiy tu <j Ay— i^i~v i ka i ucn^y tj 
2-< l-phenylethyl)pyiimidine~4- 
carboxanride 


380 


A 


12 


OH 

CH, O 


N-(4^aorobenzyI>5,6-dihydn>xy-2 
isopropylpyrimid^e-4-carboKamide 


306 


A 
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N-<23-diincthc)KybenzyI>-5,6- 

mhyaroxy-2Hl- 

{rfienytediyl)pyriniidni€^4- 


410 


A 


14 




N-{4-fluoro-2- 
(trifluoroinc«iiy0benzyrh5,6- 
<fihydro^-2-isojHopylpyTimidiiK^ 
caitooxannde 


374 


A 


15 




N-(2H=dxJxyben2yI)-5 t 6Kfihydroxy- 

2~isopropyipyrimidme^4- 

caiboxaimdc 


332 


A 


16 




N-(23^imcthoxybexizylh5,6- I 
dihydraxy-2-isopropyipyrimidin&4- 
carboxanridc 


348 


A 


17 


OH 


N<13^>en2odioxol-5-ylinediyI)-5,6 
dahydioxy-2-isopropylpyrimIduie-4- 
caiboxamide 


332 


A 


18 




N-*enzyl-5.6-da^droxy-2- 

Irnummrlmi ■ ■■ illrffrnf- A f^MTMWf 9flll(r 

ISOpiVwyipjr* miiuiiiP— *< — u-<ai uwmimw* 


288 


A 


19 




N-£4-fliioro-S- 
(triflnoromethyl)bf5Hzyl]-5,6- 
dihydroxy-2-isopropylpyrimidine-4- 
carboxanride 


374 


A 
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N^4-diine!iioxybenzy^ 

dihydroxy-24so|HX)pylpyrnnidnie-4" 

carboxamide 


348 


A 



Table 
1 


13 

OH I 


4-beazyl-2r<^ck>paityl-5,6- 

fThyrfmxypyrimTi1iTKv4- 

suboxamide 


314 


~~A 


2 




zydopentyl-5.6- 

cHhydroxypyrimidinc-4- 

caiboxauride 


362 


A 


3 




2^ryclopentyl-N-(4-fluoiobeiizyI>- 

5,6-^ydKwypyriiiudm&-4- 

caiboxamide 


332 


A 


4 




2-<grcl0pentyl-NK23- 1 
dimethoxybenzyI>-5,6- 
dihydroxypyrimi«Jin^-4- 
carboxaraide 


374 


A 


5 


OH 


T^cyidopco^N^-ctfipxybcnayl)- 

5,6-4ihydioxypyriiiiidinD-4- 

carboxamide 


358 


A 


< 




2rcyck>pentyl-N-[4-fluo«o-2- 
(trifliwro0iethyI)ben2yI}-5,6- 
dIhydkoxypyiinridine~4~ 
carboxatnide 


400 


A 
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7 




2-cycIopentyt5 t 6-dihydioxy-N-<2- 
carboxamide 


344 


A 


8 




N-<13-ben2odioxpl-5-^me^iyI>-2- 
cyclopenty 1-5,6- 
dihydroxypyrf midi ne^4- . 
caiboxannde 


358 


A 


9 




2r<^opeatyl-5,6-dihydraxy-N^(3- 

■ 1 n ulimm nTNnill Mlll(4rnfi A 

inctDoxyDcnzyi jpyiiijuiAiu*>- , +- 
carboxamide 


344 


A 


10 


^^^^^ 


2^cyclopcntyHSK2,4- 
dimethoxybcnzyO-5,6- 
dihydroxypyrimidme-4- 
carboxamidc 


374 


A 




?i* . — , 




1 


0 ° 


N-<3,4-difloorobcnzyI>"5,6- 
dihydioxy-^-ImoTphoKii-^- 
yl(phenyl)me*hyl] 
pynnddine-4-cart>oxaimdc (TFA 
salt) 


457 


B 


i 2 


o ; 


NK4-€hioccben2yD-5,6^ydioxy-Z 

yl(pheayl)niethyflpyri^ 
carboxamide (TFA salt) 


439 


B 


3 


OH 


2>[(duncdi^ammo)(pbeoyl)ii]c^iyl]- 
N-<4-fluorobenzyI>-5,6- 
dihydroxypyrimidme-4- 
carboxarnide 


397 


B 
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4 


OH 

til™ flf 


NK^fl«KMobeazyI>-5,6-<iihydroxy"-2 

[(2-metiiyl-23-<fihy<^ 
yl)(pheayl)inetfayljpyriinidiije^ 
carboxamide (TFA salt) 


4S5 


B 


5 


JH O 


bH4-fliiorobaizyI>-5,6^ydn>xy-2 
lphenyU(pyri<fiii-3- 
ylmethyI)amiiK)]nK^yl} pyrinridine^ 

__1 i _ - mnljla mPA Cfllft 

4— carDOAHnnuc ^ir/\ skul/ 




B 


6 




N-C3,5-<JichlorobenzyI)-Z- 
[(dime«hylaimiM)XphcnyI)iiiediyrh 
5,6-dihydroxypyrinridme~4- 
caiuoxannac \, ix*a sau/ 


447 


B 


7 




N-<4-fluorobenzyl)-2H:(4- : 
formy Ipipexazin- 1- 
yl)(phenyl)methyI}-5,6~ 
dihydroxypyrimidine-4- 
caiboxamide (TFA salt) 


466 


B 


8 


OH 

o 


NK4-flnoroben2yI)-5,6^dihydioxy-2, 
[{{3-(lH-imidazoH- 
yO^WQanimo} 
(pheayl)nicthyQpyriiiridSme-4- 
carboxamide (TFA salt) 


477 


B 


9 


V V 


K-(4<fluorobeazyI)-2-a(4- 
fluorobcnzyDanjino] (pheny l)methy 1 
]-5,6-dihydroxyjpyrimkBno-4- 
carboxamide (TFA salt) 


477 


B 


10 


9 ° 


N^4-fluoiobeiizyI)-5,6-daiy<lroxy-2 
[(4-methy lpiperazm- 1- 
y1KpheoyI)mctfayl]pyriTTiidinc^4- 
caiboxamide (TFA salt) 


452 


B 
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519 



5,6^y^rcwypyrinridine-4- 
Icarboxainide (TFA salt) 




^4-tluorobenzyI>-5 f 6^ydioxy~2-J 485 
(TFA salt) 



NK4-flwm*cn2yI>-5,6^yarajcy-2| 544 

|yl](phenyl)mediy^ 
[carboxaimde (TFA salt) 



15 




|N-(2,4-difluorobenzyI)-2- 
|[(dinicfliylamnio)(pbenji)methy 
|5 t 6-dihydroxypyrinridioe^4- 
Icaiboxamidc (TFA salt) 



K<4-fliiorobenryl>-5 f 6-daQrdnay-: 

{pheaiyl[(pyri<fin^- 
ybiietfayI)aiiiino]methyl} f 

j 4 _ cai boxaimde (TFA salt) 



N-{3,4-difluorobcaizyl>-5,6- 
dihydiojy-2-[pheayl(pipcridii>-l- 
yI)methy0pyrimi(fiiK>-4- 
caiboxamide (TFA salt) 



415 




N-(4-flnoiobcnzyD-5,6-«lqrdioxy-2 
[phcnyl(piperidin-l- 
yI)inetby0pyriin idine - 4 ~ 
caiboxamide (TFA salt) 



437 B 
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oh 2 


^[(din^ylammo)(phenyI)methyl)-] 
H4-flucHobcnzyD-5»6- 1 
ihydroxypyriinidino-4- I 
arboxmmde 


397 1 
494 1 


B 1 


191 


OH I 

i- 


^4-fliKttobeozyI)-5.6-dihydroxy-2j 
{[3-<2rOX0pynolidift-l- T 
^propyI)ainiiib}(pheoyI)iiiethyllpy 1 
imidiii©-4-caiboxaini(te (TFA salt) | 




B 


20 1 




N^4-flTifflX)bcnz^5,6-dihydroxy-2| 
[{[2-(lH4iidol-S- 

yI)ethyqamnio}(pheayl)mctfayIlpyri J 


512 


B 


21 




2- 1 
Q>ca2yl(iMAyI)aniino](phenyI)inct 

hyI]_N-<4-fluoiobenzyI>-5,6- J 

dihydroxypyiimidine-4- 

caiboxamidc (TFA salt) 


■473 


\ B 1 


22 




2-[l,4-dioxa-8-azaspiro[45]dcc-8- 
y l(phenyI)mediyIl-N-(4- 
fluoroboizyl>-5,6- 
^ydroxypfynnuduio-4- 
carboxanride (TFA salt) 


495 
J 467 




23 


1 F 


N-<4-fluarobenzyI)-5 ,6-<iihy droxy-2 
[[(2S>2r<!iK^xynieAyI)pyiiolidiii 
l-yl](phenyl)methyllpy^^ 
caiboxamide (TFA salt) 




1 B 1 
I B I 


7a 




" N-(4-flucMX>bearyI>-5 F 6-<lihydioxy-: 
{phenyl[(pyiidin-2- 
yhnethyl)aniinoJiiietliyl } pyrinridine 
4-caiboxamide (TFA salt) 


3 460 
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25 


'CM 

V 


vH4^<HX)benzyl>5,6-dihydroxy-2 
[j*eny^(2-piperidm-l- 
fletfayI)ainiiH)]inethyl } pyiimidinc--4- 
anboxamide CEFAsalt) 


480 


B 


26 




^4-fluorobeozyl>-5,6-<iaiydroxy-2 
;(3-mOTi*!rfii»-4- 

oiidii»-4--caiboxflmidc (TFA salt) 


496 


B 


27 


0 " 


N4xaizyl-5,6-dfliydroxy-2- 
[morpholin-4- 

yl(pi^yI)iiKAyI]pyrinudincr4- 
carboxamide (TFAsah) 


421 


B 


28 




2-[(dimethylamino)(phcnyl)nictfiyl]- 
N-<4-ftuorobco2yI>-5,6- 
dihydroxypyiimidine-4- 
caiboxamide (TFA salt) 


397 


B 


29 




N^4-fluorobaizyI)-5,6-dihydiaxy-2J 
[{[(1S>-1' 

methylpropyl]aii^}(phenyI)nictfiy 
Qpyrimidine-4-caitKiL?ciimide (TFA 

salt) 


425 


B 


30 




N-<3,4-difliMHobcaQzyI)-5,6- 
dihydioxy-2-[(4^aiediylpipeiazi&- 1- 
yl)(phcny0nMA^lpyrimiane-4- 
carboxamide (TFA salt) 


470 


B 


31 




N-C2-etfaoxyboizyI)-5 f 6-dihydraxy 
2-[morpholin-4- 
yl(phenyl)methy0pyrinridiiie-4- 
caxboxamide (TFA salt) 


465 


B 
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V 1 


Btoydroxy-2r[(4-iftcd\ylpqwaziii-l- 
^(jiienyl)in^yljpyrinridni^ 
adxaanttde (XF A salQ 


494 


B 


I 33 


OH Ct*al 1 


sH(lS>-23-dihydio-lH-mdeo-l-yI} 
i-{(diiiiethyiaiiiiiio) (pfaenyl)methy I}- 
5,6-dihyd^oxypyriimdino-4- 
carboxamide (TFA salt) 


405 




34 


o a 


r^2-<iitoobcozyI)-2- 
[(dimethylammoXptoyDmediyrh 
5 r 6-dihydroxypyiimidme-4- 
carboxnmide (TFA salt) 


413 


B 


35 




N^,4-difliKMobcnzyl)-2- 
[(dimeifaylannno)(pheiiyI)mfithyIl- 
5,6-dihydroxypyiiniidino-4- 
carboxamide (TFA salt) 


415 


B 


36 




24(dimethylamino)(phCTyI)iitttliyIl- 
5,6-<fihydroxy-N-(3- 
nicdK>xybeaz^l)pyrinikiin&-4- 
caiboxamide (TFA salt) 


409 


B 


31 


c/" ' 


N^4-fluoiobcnzyI)-5,6-dihydroxy-2 

[[(2-morpholio-4- 
ylcthy0ainmo](pheiiyl)iiietfiyl]pyri 
nndineM^-caAoxaimdc (TFA salt) 


482 


B 


1 3i 




NK4-fliiorobeazyl)-5,6-dUiydroxy-2 
{ pheoyH(2-pyrroUdin- 1- 
y leihyl)ammolmethy I } pyrimidinc^i 
carboxamide (TFA salt) 


>• 466 


B 
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1 


^4-fliMHt*cnzyI>-5,6^ydnBcy-Z 
{[(1RH- 

hydroxymcthyI)pn^yQammo } (phe 
ivRmethynpyiiniidnK>-4- 

*J "J JET J 

aiboxamide (TFA salt) 


441 


B 


40 




i-[(dietfaylaimnoXpbenyI)ni^I)-N 
p,4-difluoiobaiz^)-5,6- 
fihydroxypyrinddii»-4- 
caiboxanridc (TFA salt) 


443 


B 


41 


OH 


24(die^lanrino)(pheayI)n3efeyI]-N 
(4-fluorobeazyl>-5,6- 
dihydiuxypyitim<tine^4- 
mrlviTnmide fTFA salt) 


425 


B 


42 




24(4-bcnzylpiperaziD-l- 
ylXphenyQme*hyl]-N-(4- 
fluon>benzyl)-5,6- 

A n K x/rl vn VT1 fill 1 11&-4— 

carboxamide (TFA salt) 


528 


B 


43 




N-bcnzyl-2- 

[(dimetfaylaminoKp^yOn^y 1 ]- 
5,6-<lihydroxypyrimidme-4- 
carboxamide (TFA salt) 


379 


B 


44 




NK4-fluoix>benzyD-5,6-dihydroxy-2 
Qm**fayl(l-metfaylpiperi^ 
yl)amino](pheayI)inethynpyi™ 
©-4-raiboxamide CIFA salt) 


480 


B 


45 




N^4-flnciobeii2yl>5,6^ydioxy--2 
[(2-methy Ipyrrolidin- 1- 
yI)(phenyDmemyI]pyriiiiidine^- 
carboxamide (TFA salt) 


, 437 


B 
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46 


OH I 


**-(23-<iiinediaxyb^^ 
fihydroxy-24mcKtphoUn-4- 

^lCphenyOniediyOpyiMd™ 6 ^ 

*4«iwwflimd p» fTFA salt) 


481 


B 


47 


OH 

X U- 1 

o ° V 


j^2r<rfiiaxybeii2yI)-5,6^ydroxy- 

£^phenyl(piperidiii-l- 

yI)n*JtfayQpyriinidme-4- 

28IuOKaIIH.ClC ( AXV\ Soiy 


463 


B 


48 


o 


2~[phfi«yKpiperidm-l- 
yf)mcthyl]pyriiiiidinc^i- 
carboxHnudc ^irA saiy 


449 


B 


49 




5,6^ydioxy-N-(3-iiicthQxybeozyr) 

2-[moiphotio-4- 

ylCphenyDmctfayflpy^^ 1 ^ 

« : -l ATTR A cat ft 


451 


B 


50 


OH Gt*ri 


NK4-flucHobcai2yl)-5,6^filiydioxy-2r 
{ phcoyl[(2S)-2-<pyrroUdiii- 1- 
ytmcthyOpyirolufin- 1- 
y i jmcmyi j pynniuii'iv 7 ^ 
caiboxamide (TFA sail) 


506 


B 


51 




N-R3HJhnctboAybcoryI>.5,6- 
dihydroxy-2-Q*eQyl(piperidin- 1- 
yQiwAyQpyriniidino-4- 
caiboxamide (TFA salt) 


479 


B 


52 


<v5^ 


5,6-dihydioxy-N-(3-nifitiioxybeii2yl 
2-[(4-methylpiperazm-l- 
y0(phcnyl)m^y0pyriniidme-4- 
carboxamidc (TFA salt) 


464 


B 
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I ^1 


V * 

i— — - 


lucrobe^Damuio](lrfienyI)metiiyl 
TP A <ia\t\ 1 


460 
439 


B 
B 


1 54 




sj-(23-diiiiedioxybenzyI)-2- 1 
(diinelhylaniiTOXpbenyDD^y^ 1 

saibaxamide (TFA sail) J 




B 


I 55 




241(4- 1 
fluoiobcnzyl)animo](l^aiyDme«iyl 
>5,6-dfliydioxy-N-(pyrafiii-3- 
yhiMAyI)pyriinidine^4K^iboxami<te 

(TFA salt) 


460 




1 56 




5,6-dUiydroxy-2-{pheayI[(pynmii-z- 
ylmcthyi)aniino3metfayl}-N^yridin 
2~ylmethyDpyrinoidine-4- 
carboxamidc (TFA salt) 


4 443 
J 467 


B 
B 


1 5 




l^dielhylamnioXp^yOniethyrhl 
( 2y 3-diinetboxybenryI)-5,6- 
<fihydioxypyriinidino-4- 
caibaxamide (TFA salt) 







Table 
1 


15 — | 


N^4-fluoroben2^0-5.6-dihy<lroxy-2 

{ l-mcthyl-l^pyri^ 2 - 
ylcarbonyl)aiiuno]etbyl}pyriinidine- 

4^caiboxamide (TFA salt) 


426 


I 

1 I 


2 


" °I 1 ° 




N-(4-fluorobeo2grD-5,6^lihy<troxy-z 
{l-[(pyridin-2- 

y lcart»nyl)aiiuBo]cyclohexyl}pyiim 
idiae^-carboxamide (TFA salt) 


466 
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K4-flnoiobeozyI)-5 t 6-<fihydioxy-2j 
l-methyM4(nKHphotin^- j 
laalyI)amiiK)]ediyl}p)rriinidme^ I 
aiboxanride (TFA salt) 1 


448 


I 


4 


OH 2 


lnoiDbcnzyI)-5,6- 1 
tihydro3typyrimi(tiTi&-4- I 
aiboxannde 1 


403 


I 


i S 


OH 

HJC CH, & 


I-methyM- 1 
[niethylaiiiiiio)e4iiyQpyrinri 1 

caxboxamide I 


335 


C 


6 




M_/ A-fh i nrobenzvlV5 -hvdrox y-6- 
methoxy-^l l-methyl-l-[(pyndin-2- 
yk»ibonyI)amino]ethyl}pyrinridiiic- 
4-caiboxamide (TFA salt) 


440 

i 389 


I 


7 


PH 


2-[H<J" I ^y la, ™ 0 ^ cyclohexy ^ ,N 
(4-flnorobcnzy0-5 t 6- 

dihydroxypyriinidmc-4- 

carboxamide (TFA salt) 




E 


S 




bcnzyll-(4-U(4- 

fl 1KXO bcn2^)aninio]caibonyl)-5,6- 

dihydtoxypyrimidm-2-yl>-l- 

methylcthylcarbamatc 


455 


A 


< 




" 2^1-ammocyc!oheKyI)-N-(4- 
flaorobenzyI)-5,6- 
dihydioxypyrimidine-4- 
carboxanridc (TFA salt) 


361 


A* 
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XT" 


2^1^dimethylainmo>-l- . . 
metfayIedi^^^fiuoioben^O-5,6 
dfliydroxy|iyrunidino >, 4- 
caiboxamide (TFA salt) 


349 


E 


11 


HP <H O 


N-<3-bromo-4-flaorobenzy I>2-{ 1- 
(diniethylanimo>l-inethyleth^)-5,6 
d^ydroxypyrimidine-4- 
caiboxamide (TFA salt) 


428 




12 




benzyl l-<4-{[(4- 
fliM3robcnzyI)aniino]cart)oay 1} -5- 
hydroxy-6-nK^iK)xypyriiiridin-2^yI> 
l-methylethylcaibamate 


469 


J 


13 


Hp o 


XT' 


2^1-aanino- l-mctbylcthyI>-N-(4- 

fluorobenzyl)-5,6- 

dihydroxypyrinaidiiie-4- 


321 


A* 


14 






benzyl l-<4-{[(23- 
diiiKiiioxybeazyl)aimno]caibonyI}- 

5,6-<tihydroxypyrifnidin-2-yI>'l~ 
methylethylcarbamate 


497 


A 












15 


HP <«, 


JOT- 


i<l-amiiK>-l-methy!ediyI>-N-(4- 

fluorobcozyD-5-hydraxy-6- 

n^tboxypyriiiiidin©-4K2iit)Oxaiiiidc 


335 


A* 


16 


HP ch, 5 




2^[MduneAylanrino>-l- 
meniyletfayO^NK4^flua^ 
hydroxy^me^xyTpyriniidiiw>4- 
caxboxamide 


363 


A 
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OH I* 

^JOCou \ y 

/V TT | Is 


K4-fta<m3benzyD-5,6^ydroxy-24 
L-meAyl-23Hiaiydio-lH-mdol-2- 1 
I)pyriimdmo-4-caiboxaiiiide (TFA I 

alt) 


395 I 


C 1 




?• _ P 


^4-£hiorobenzyI>-5,6-<Uhydroxy-24 

rlcaibanyI)anriiK>]ediyl } pyrimidino-l 
^carboxanride (TFA salt) J 


488 
409 1 


I | 

C I 


3 




^4-fluoorobca^l>-5 t 6-dihydraxy-24 

(2r*nethyl-l,23.4- 1 
tEtrahydroisoquii:oliii-3- 1 
y l)pyrimiciine-4-carboxamidc (TFA I 

salt) 






1 4 




2r<2-bcnzoyHA3,4- j 
tetrahydroisoquiiioHn-3-yl)->H4- 1 

fluoiobcozyI)-5»6- 

idihydioxypyrimi^^ j 
icarboxamide 


499 


I 


1 5 




|dihydio-m-mdol-2-yI)-N-(4- 
lfluorobcnzyJ)-5,6- 
I dihydroxypyrimidine^4- 
caiboxaxmde (TFA salt) 


466 
J 381 


1 1 1 

1 A* 


1 < 




|2-(23-dihydro-lH-mdol~2-yIH^-(^ 
jflucxobeozyf>"5,6- 
ldihydroxypyriinidme-4- 
Icaiboxamide (TFA salt) 


J 395 








]hK4^orobcnzyI>5 f 6Kiihydroxy^ 
1 (1^3,4-tetrahydioisoquinoliii-3- 
1 y I)pyrimidiiie^4-carboxamide 




A* J 
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hH4-fluOTobenzyi)-5,6-dihydroxy-2 

tetrahy<fatMSoqinnoKn-3- 
yI}pyiiinidin©-4-cartKJxaniide (TFA 
salt) 


522 


I 


9 




2-<l-beozoyl-23-dihydix>-lH-indol- 

dihydroxypyiiiiridiiie-4- 
carboxanride 


485 


I 


10 






2Kl-benzyl-2^dihydro-lH-mdol-2- 
yO-NH4-fluoiobeDzyl>-5,6- i 
dShydtroxypyriniidiBe-4- 
carboxamide (TFA salt) 


471 


C 


11 




2-[l-(dimethylammo)-2- 
pheayiethyI]-N-(4~fluorobenzyl)o,6 
dihydroxypyiinndrno-4- 
caiboxamide (TFA salt) 


411 


C 


12 


6 


benzyl 2-(4-{ [(4- 

flDOrobeazy I)aioino}carbony I } -5,6- 
dihydroxypyrimidin-2-y l)iixioHne- 1 - 
carboxylatc 


515 


A 


*3 




2^P^JSMinKAyi^ycyI>-1^3,4- 
tEtrahydroisoquinolm-3-yI]-N-^4- 
fluOTobeozyI>-5,6- 
dihydioxypyriniidme-4- 
caibaxamide (TFA salt) 


480 


I 


14 






tert-bntyll-<4-{[(4- 
flucHObeHzyl)amino]carbonyl}-5,6- 
dihydroxypyrinridin-2-yl)-2- 
pheny lethy lcarbamate 


483 


A 
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fluorobenzyO-5,6- 
dihydrpxypyiiniidino-4- 
carboxamide <TF A salt) 



Table 
1| 


lb 

on o 


loorobcD2yI)aiiiino]caibcmyl}-5 f ,6- 

^ydioxypyrnmdm-2-yl)pipcnaiwH 

-caiboxylate 


481 


A 
I 




m i 


ST^4-fhiorobenzyI^5,6^ydroxy-z4 
yl]pyrinudinc-4-caiboxaniide 1 


425 




1 3 




N-(4-fhiorobenzyl>-5 ,6-dihydroxy-2j 
H(4-metliyl-lA3-AiadM zo1 - 5 - 

yDcarbonyOpipe^^- 2 " 
y l}pyrimidiiM>4-caibpxfliiridc (TFA 

salt) 


473 


I 


4 




N-{4-fluaiobeazyI)-5 ,6-dihydroxy-Z 
[l-< lH-inridazol-4- 
y lcarixmyI)piperidin-2- 
yljpyrimidme^-carboxamide (TFA 

salt) 


441 


I 
I 


I * 


1 ^^^^^ 


2-{ 14(^4-dimethyl-13-Aiaz° t5 - 
yl)cari)onyl]pipcridin-2-yl}-l>H4- 

fluoi©benzyI)-5,6- 
dihydroxypyrinridinc-4- 
carboxamide (TFA salt) 


J 486 
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Tl^fSim^^^^5i6-d^Ara3^24 455 
I { l-[(l-methyHH-inridazol-2r- 
Iyl)caibotvripiperiiJm-2- 
yljpyrhnidine^caiixJXfflmde (TFA I 

salt) 



|N^4-flu<HX)beo27lh5,6^ydroxy-2 

|[l-(pyridazm-3-y* 
|2^yIJpyriiniAne-4-caiboxamide 



453 




<4-flDorob«aszyl>-5 f 6-dihydra3cy-2 

1 { l-tt4~methy lmcaplioIm-2- 
lyl>arbonyllpipeiidiD-2^ 
I yl }pyrimidino-4-caiboxamide 



|2-(l-acctylpiperidiii-2-yI>-N-C4- 
Jfluarobenzyl)-5,6- 
jdihydroxypyrimidiiie~4- 
Icarboxamide 



474 



389 



2Kl-ba^y^ i P clidin " 2 " yl) ' N " (4 " 
lfluoiobea2yl>-5,6- 
|(fihydioxypyriinid™e-4- 
lcaiboxamide 



451 



| y r|^-<4-fluoiobeii2y^h5,6- 
1 dihydroxypyrimtriine^4- 
Icarboxamide 



466 



4^4-fluoiobeiizyI>-5.6^I^draxy-2J 452 1 I 
|[l^pyridii^2^ylcaiboayDpiperidii»-2| 



salt) 
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2-[HlH-beazimidazDl-5- 

fluarobenzyI)-5,6- 
dihydroxypyrimidine-4- 
carboxanride (TFA salt) 


491 


I 


14 




2-{l- 

l(ettiy tamino _/carDony tj pipexicuxi-z.- 
ylHH4-flnoK)bcnzylV5,6- 
dihydroxypyrimidine-4- 
carboxanride 


418 


G 


15 




NK4-floorobenzyl>2-<l- 
fbnny lpipcndin--2r-yI)-5 ,6- 
dOiydroxypynmidino-4- 
ca tfeoot flnndc 


375 


I 


16 




N<4-fluarobaizyI>5,6-dihydiQxy-2 

piperidin-2-ylpyrirmdine>-4- 

caiboxamide 


347 


A* 


17 




N-(4-tliioiobeozyI)-5 ,6-dihy draxy-2 
1 1 -(pyndMe-4-yinietnyi^ipenflni-^-- 
yOpyrmridine-4-catfboxamide (TFA 
salt) 


438 




18 




hK4-flu<Hobcn2yl)-5,6^dihydroxy-2 
( 1 -Lsonicotinoytpiperidiii-2- 
yOpyrinridmo-4-caiboxainide (TFA 
salt) 


452 


I 


19 




N^4-fluOTobenzyI)-5,6^ydiaxy-2 
[1 ^nu)^holm^ylac£^I)piperidijQ- 
2-yl}pyrimidine-4-carboxamide 
(TFA salt) 


474 


I 
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20l 


OH I 2 


iiorobenzyI>-5,6- | 
jhydroxypyrimirtin&4- j 
arboxanride (TFA salt) 


375 | 


C 


! 21 




H4-flooiobcnzyD-5,6^ydroxy-24 
l-(pyri^ii-3-ylcaibonyI)pipcxi&n-2| 
i]pyriinidine^4-caibcocaniide (TFA 1 

alt) 1 


452 


I 




ff^r™ i^V I 1 

CJL o I 5 


5^fhiarobeBzyI^5,6^ 

l^yridh*3-yb^yDl»^^ 
^Qpyrinridine^4-carboxamide (TFA 

salt) 


438 


D 


1 23 1 




2r<l-beazylpiperidin-2-yI>-N-(4- 
fluotobenzyi)-5 ? 6- 
dihydroxypyrinndmfr4- 
carboxamide (TFA salt) 


437 
J 465 


D 






bK4-fhM>robenzyI)-5,6^ydrox^Z 
[l-<2^o-2-phenylcthyl)pipcridui-2 
y I]pyriiaidiD<>4-cait>oxaiiiide (TFA 

salt) 




D 


25 




lbaizyl2-(4-{[(2> 
|<fimcdioxyb«aizyl)aniino]caibonyl}- 
|5,6-dihydioxypyriinidin-2- 
jyl)pipcridinc>-l-caibaxylate 


523 


1 A 


1 21 




|N-{4^fluoTobcnzyI)-5,6-dihydroxy- 
1 (1-isobuty lp^peridin-2-yl)pyiimidii 
|4-caiboxamide (TFA salt) 


24 403 


1 C 
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N-<4-fluOTobenzy I>5 ,6-dihy droxy-2 
(l-m^yipiperidiiH2-yI)pyiimidm©- 
4-caiboxamidc (TFA salt) 


361 


D 


28 


X . 


2-[l-(NJ^-dimctfaylglycyl)piperidin- 
2-yI>N-{4-fluorobcnzyI>-5,6- 
dihydroxypyiiiiiidinc^4- 
caxboxamide (TFA salt) 


432 


I 


29 




2- { 1 -{2^diiiicthy lamino)-2- 
oxoeAyI]piperidin-2-yl}-N-(4- 
fluorobenzy I)-5 ,6- 
dihydroxypyrimidme-4- 
carboxaimde (TFA salt) 


432 


D 


30 




N-(23-dimetboxybco^l)-5.6- 
dihydroxy-2-<l- 
isonicotinoylpiperidin-2- 
yl)pyiimidine*-4-caiboxamide (TFA 
salt) 


494 


I 


31 




N^4-fluoiobeii2yI>-5,6-dilvdioxy-2r 
[l^yridh^2-yImediyl)pipeiidiD-2- 
yI]pyrimidinc^4-<^rboxamide (TFA 
salt) 


438 


P 


32 




2-i l-benzy^>iperidin-2-y 0-N-C23- 
dnnethoxybenzyl)-5,6- 
dihydroxypyrimidine-4- 
carboxanride (TFA salt) 


479 


D 


33 


«, 


N-<23^iiiiieflKayben2yl)-241^JSr 
dimethylgiycyI)piperidin-2-yl]-5,6- 
dihydroxypyrinitdi n&4- 
carboxamidc (TFA salt) 


474 


I 
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j4_(23-diinetbaxybcozyI)-5 f 6- j 


389 


A* 




dihydroxy-2r-piperidin-2- 
ylpyrimidiiie-4-caiboxamide 







Table 
1 


IK 

A/" i^i 


5,6-<filiydioxypyiijnidin©-4- 
suboxaimde 


357 


I 


2 




N^23-dimethoxybcazyI>-2-<l- 
formylpiperidiD-3-y I)-5 ,6- 
dihydroxypyTinudine-4- 
carboxamidc 


417 


I 


3 




N-<4-fluorobcnzyl)-2-(l- 
fannylpiperidm-3-yl)-5,6- 
dihydroxypyrimidine-4- 
carboxamide 


375 


I 


4 




benzyl M4-{ [(4- 

fluorobeo2yI)ainino]caibonyl}-5,6- 

dihydioxypyriimdiiH^ 

l-carboxylate 


481 


A 


5 




2<l-acetylpipaidin-3-yO-N^(4- 
flooroben2yl)-5,6- 
dihydioxypyxmridine-4- 
carboxamide 


389 


I 
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6 




benzyl MM [(2- 

eAoxybenzyI)amino]carbony 1 }-5 ,6- 
dihydroxypyriimdm-2-yl)piperidiiie- 
1-carboxylatE 


507 


A 


7 




benzyl 3-{4- 

[(beazylammo)carbonyl}-5,6- 
d^ydroxypyrimidm-2-yl Jpiperidino 
1-carboxylate 


463 


A 


8 




benzyl 3-(4-{ [(3-chloro-4- 
niethyn)en2yI)amiiM)]caibcHiyl }-5,6- 
dihydroxypyrimidiiv-2-yI)pipeiidinB- 
l-carboxylate 


511 


A 


9 




NK4-flu<»olx5iizyl)-5,6-dihydroocy-2 
[l^morpbolin-4-ylacetyI)pipeiidhi- 
3-y0pyriinidine-4-carboxaimde 
(TFA salt) 


474 


I 


10 




2Kl-benzylpiperidin-3~yl>-N-<4- 
ftuorobenzyI>-5,6~ 
dihydioxypyrirnidnie-4- 
caiboxanride (TFA salt) 


437 


C 


11 




benzyl 3-(4-{ [(23- 
dimetboxybeiizyI)animo]carbonyl} - 
5 ,6-dihydraxypyrmiklm-2- - 
yl)piperidine-l-caiboxylate 


523 


A 


12 


:? 


NK4-fluOTC*eozyl>-5,6-dihydroxy-2 
piperidm-3-ylpyrinridme~4- 
caiboxamide (TFA salt) 


347 


A* 
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2^1^^-(fimethyiglycyl)piperidm^ 
3-yO-N<4-foorobeozyI>-5,6- 
dIhydroxypyriniiifine-4- 
carboxniaide (TFA salt) 


432 


I 


14 


- % 


N4>enzyl-5,6^ydroxy-2-pq)endm 
3-ylpyrimidino-4-caiboxaniide 
(TFA salt) 


329 


A* 


15 




N-<2>dimcdioxybcazyl>-5,6- 
dihydroxy-2-iMpcri<fin-3- 
ylpyrinridinc-4-caiboxamide (TFA 

safe) 


389 


A* 



Table 
1 


19 | 


benzyl 4^4-IK 4 - 

QiuOTbco2yI)aimiio]caibonyl}-5 p 6- 
dihydroxypyrimi(fiD-2-yI)piperidiiie- 

1-caiboxylate 


481 


A 


2 




N-(4-Quorobeazyl)-2-(l- 
fijnnylpipcridin-4-yI>-5,6- 
dthydroxypyriinidine-4- 
carboxandde 


375 


I 


3 


OH 9 


N-<3 F 5-dichlorobenzyl)-2-< 1~ 
formylpipexidm-4-yl)-5,6- 
dfliydroxypymnidme-4- 
carboxamide 


425 


I 



-223- 



WO 03/035076 



PCT/GB02/04742 



4 




benzyl 4-{4- 

[(benzyIamino)caibonyfh5,6- 
<fihydioxypyrimidin-2-yl }piperidine 
1-caiboxylate 


463 


A 


5 




benzyl 4-<4-{[(3-chl<HO-4- 
HK^yIbenzyI)ainino]carbonyl } -5,6- 
dihydroxypyrinndin-2-yI)pipericline>- 
1-carboxylate 


511 


A 


6 




benzyl 4-(4-{[0 

etlxjxyben2^I)ainmo]caibonyl } -5,6- 
dUhydroxypyiiinidiiK2-y0pipcridiiK> 
1-carboxylate 


507 


A 


7 




benzyl 4-<4-{[(23- j 
dimeinoxybenzyl)amnio]carbony 1 }- 
5 ,6-dihy droxypyri mi d i n-2 - 
yI)piperidine-l-carboxylate 


523 


A 


8 


CH, o 


2-[l^JsWime<hylgiycyI)piperidin- 

4-yI]-N-<4-fluorobenzyI>5,6- 

dihydroxypyrimidine-4- 


432 


I 


9 




NK4-fluorobenzyl>5,6-dihydroxy-Z 
(l-n^>ipiperidJii^yI)pyrimidine- 
4-carboxflnride (JPA salt) 


361 


C 


10 


9 


N^445hMM6benzyI>-5 f 6-aihydhroxy-2r 
piperidiB-4-ylpyritDidioe^4- 
carboxamide (TFA salt) 


347 


A* 
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N-(23-di0ietiioxybeiizyl> : 5,6- j 
dihydroxy-2-piperi*fin-4- j 
ytpyrimidin&4-caibQXginide (TFA 
sail/ 


389 


A* 


12 




N4>oizyl-5,6-dihydioxy-2-fHpeiidm- 
4-ylpyiimidm£^4--cai1x3xainide 
(TFA salt) 


329 


A* 


Table 20 


1 


OH 

^^^^^^^^ 


N^4-fliKHt>benzyI)-5,6-dihydrox)r-2 
(l^,4^tetrafrydroqoinolin-2^ 
yOpyrimidine-4-caiboxaiiiide (TFA 
salt) 


395 


A* 


2 




benzyl 2-(4-{ [(4- 

flu(Wobeazyl)amiiio3caibonyl } -5,6- 
dihydroxypyrmridm-2-yl)-3,4- 
dihydroquinolme-1 (2H>-caiboxylate 


529 


A 


3 




2<l-benzoyl-lA3,4- 

tetrahydroquinolin-2-yI>-N-(4- 

fluorobenzyi)-5,6- 

dihydroxypyiimidine-4- 

carboxannde 


499 


I 


4 




NK4-fluoK*cozyI>-5 t 6-dihydroxy-2r 
(l-mcthyHA3,4- 
tetiahydroqmnolin-2-y!)pyrimidine^ 
4-carboxamide (TFA salt) 


409 


C 
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5 




N-<4-fluoroben2yI>-5 ,6~dihy droxy-2 
[l^yridin-2-ylcaibcmyi>-lA3,4- 
tetrahydixxjiinK>hn-2r-yI]pyiiimdm^ 
4-carboxamidc (TFA salt) 


500 


I 


6 




2-(l-bcnzyHA3,4- 
trtrahydroquuiolm-2-yi)-N--(4- . 
fluorobenzyl)~5,6- 
dihydroxypyriroidine-4- 
caiboxamidc (TFA salt) 


485 


C 



1 




0uorobeazyI)-5,6- 
dihydroxypyrinddine-4- 
carboxamide (TFA salt) 


452 


A* 


2 




2-[l-(2-chlorobenzoyl)-4- 

mcmyipiyca atu r-x^-j * j *- » v. * 

fluorobcnzyI)-5 f 6- 
dihydroxypyriniidine--4- 
carboxamide (HC1 salt) 


500 


I 


3 




2-(4-acctyl- l-metfaylpiperazin-2-yI>- 
N-(4-fluc»obenzyl>-5,6- 
djhydroxypyriTiiidine»4- 
carboxamide (TFA salt) 


404 


I 


4 




2-<4-benzoyH-mcdiy^>ipcraan-2^ 
y I)-N<4-fliiorobeazyI)~5,6- 
dihydroxypyrimidine-4- 
carboxamide (TFA salt) 


466 


I 


5 




2^[l-(4-cWorobeiizpyIM- 
metiiylpiperazin-2-yI3-N-(4- 
fluorobeozyl)-5,6- 
dihydroxypyiimidine-4- 
carboxamide (TFA sah) 


500 


I 



-226- 
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6 




2-{4^(ed^Iamino)caibonyIJ-l- 
methylpipenrzin-2-y I } -N-(4- 
fluorobeazyI>-5,6- 
dihydioxypyriimdiiie-4- 
carboxamidc (TFA salt) 


433 


G 


7 






2r.[l-(3-chloiobcDzoyI>4- 
n*Ayipipexazin-2-yI)-N-<4- 
flooffobcnzyI>-5,6- 
dfliydroxypyrimidine-4- 
caiboxamide (TFA salt) 


500 


I 


8 






2-(4-ethy 1- 1 -methy lpiperazm-2-y I>- 
N-(4-fluorobeazyl)-5,6- 
dihydroxypyrimidine-4~ 
carboxamide (TFA sail) 


390 


C 


9 




2^1-beazoyl-4-ediylpipexaiiu-2-yI)- 
N-<4-fluorobenzyI)-5,6- 
dihydroxypyri midine-4- 
carboxamide (TFA salt) 


480 


C 


10 




o 


N^fluorobeozyl>-5 f 6-dihydroxy-Z 
[1'inediyM- 

(methyIsulfbnyI)pipeKczin-2- 
yl]pyrimidine-4-carboxaniide (TFA 
salt) 


440 


I 


11 


-eg*. 


2-( l-ben2X>yI-4-inethylpiperazm-2- 
yl)-N-{4-fIuorobeozyI>5,6- 
dihydioxypyriTTiidine-4- 
caiboxamide (TFA salt) 


466 


I 


12 




o 


N-(4-fluoroben2yI)-5,6-daiydroxy-Z 
( 1 -methylpiperazin-2-y l)pyrimidine- 
4-carboxamidc (TFA salt) 


362 


A* 
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13 






tert-butyl3-(4-{[(4- 

floocobenzyi)amino]carbonyI}-5,6H 

dihydnDxypyriniidin-2-yI>4- 

(TFA salt) ; 


462 


c 


14 




2Kl,4^innetfaylpipcrazin-2>yI>-N^ 
flMHobenzyI)-5,6- 
dihydioxypyriniidinc-4- 
carboxamide (TFA salt) 


376 


c 


15 




tert-bulyl3-<4-{[(4- j 
fluorobcnzyl)amino]carbocy 1 } -5,6- 

l-carboxylate (TFA salt) 


44S 


A* 


16 


Z 


o 


241-ben2»yl-4-<N,N- 
dimctiiylglycyI)piperaaii-2-yI] -N-(4 
fluorobenzyI)-5,6- 
dihydroxypyriinidiiie-4- 
carboxamide (TFA salt) 


537 


I 


17 






2^4-bcnzyl-l-inetbylpipera2in-2r-yl) 
N-<4-fluoxobcnzyI)-5,6- 
dihydroxypytiimdine-4- 
rarboxamide (TFA salt) 


452 


C 


18 






2^1-benzoyl^isopropy^ripeiazm-2 
yI)-N-(4-fluoiobenzyI>.5,6- 
dihydroxypyrimidinc^ 
carboxamide (TFA salt) 


494 


c 


19 


CH, 


lSK4-fliK3iobenzyI)-5,6^hydroxy-2- 
(1 -isopropyl-4-mctby lpiperazin-2- 
yQpyriinidiiie-4-carix>xainide (TFA 
ask) 


404 


c 
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WO 03/035076 
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20 


OH 1 


Dcozyl2H(4-{t(4- 

aocsobcazyI)ainmo]caibany I }-5 ,6- 
jUhydroxypyiniridm-2-yI)piperazmc- 
i-carboxy late (TFA salt) 


482 


A* 


21 


Ok, kX^°« <*^r* 


2^[4-(amlinocaibonyI)-l- 
methylpipaazm-2r-yrhN-<4- 
ftuotobeozyI)-5,6- 
dihydioxypyriniidine-4- 
carboxamidc (TFA salt) 


481 


G 


22 


^^^^^^^^^^^ 


1-benzyl 4-tert-buiyl 2-<4-{[<4- 
flaorobenzyI)ammo]caibcmyl } -5,6- 
dmydroxypyrinii(Kii-2-yI)piperaznM5, 
1,4-dicarboxylale 


>80(M- 


A 


23 | 




N-(4-flacHobenzyI>-5,6-dihydroxy-2 
[4^methyl-l-(pyridiii-2- 
ylcarbonyI)piperazin-2- 
ylJpyrimidinc-4-caiboxaiiiidc (TFA 

salt) 


467 


C 


24 




N^4-fluOTobenzyl)-5,6^dihydroxy-2 
[l-roe&yl-4-<pyridin-2- 
ykarbonyI)piperazm-2- 
yI]pyrimidiiK>4-C2irboxamide (TFA 
salt) 


467 


I 


25 




N-(4-floorobenzy0-5,6-difaydroxy-2 
(4-isopropyl- l^nethy ljnpeiazin-2- 
yi)pyrinridine-4--carboxamidc (TFA 
salt) 


404 


C 


26 




2-[l-(NJSWiinctby]glycyI)-4- 
mctbylpipeia2dft-2-yl]-N-(4- 
fluorobeiizyl)-5,6- 
dihydroxypyri miriine-4- 
carboxamidc (TFA salt) 


447 


I 



-229- 
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27 




^[l^jWimeAyl^ycyI)pipcrazm 
^yl]-N^44lIlo^obcozyI>-5 f 6- 

caiboxandde (TFA salt) 


AVI 


A* 


28 




tot-butyl 4-(N^-<fimethy l&ycfly& 

fluDiobeii2yD2^ lilM) l caitK,n 5^)' 5 » 6 " 
dihydix>xypyrimidm-2-yD^paazme, 

1-catboxylate (TFA sail) 


533 


I 


29 




1^4^fluOTX>beiizy^5,6-dihydroxy-2 
(4-methyipipexazm-2-yI)^ 
4-caiboxanride (TFA salt) 


362 


A* 


30 




bK4^fluorobeozyI>-5,6-dihydioxy-2 
piperaziih-2-ylpyiiniidin€>-4-- 
caiboxauridc (TFA salt) 


348 


A* 
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Table 
1 


22 


^K4-fhiorobciizyI>-5,6-daiydroxy-Z 
[4-methyIiixiiidioIiiH3- 
^pyrinridm©-4-carbq«anride (TFA 

salO 


363 


\^ 


2 




9^4-hmzvi-5-oxonKXipholm-3-yI>- 
N-(4-fluorobeazyI>-5,6- 
dihydroxypyrimi(iirev4~ 
caiboxautide 


453 


A 


3 




fluorobenzyl)-5,6- 
d^ydroxypyriinidin»-4- 
caiboxamide (TFA salt) 


439 


C 


4 




^4-fhKK<*cnzyI>5,6-daiydroxy-2 
moipbolin-3-ylpyriinidine^- 
carboxamide (TFA salt) 


349 


A* 



Table 
1 


23 


2^[(2S,4RM-<benzyloxy)-l- 
mcthylpynDfidMn-2-ylHSK4- 
fkiOTobcnzyI)-5,6- 
dihydroxypyrimidinc-4- 
carboxamide (TFA salt) 


453 


A 


2 


OH CtM 


2-[(2S,4R>-l-bciizoyl-4- 

hydroxypynolidin-2-yIJ-N-(4- 

flooiobcnzyI)-5,6- 

dihydroxypyrimidiae-4- 

carboxamide 


453 


I 
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WO 03/035076 
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3 




N-<4-fluorobenzyl)-5,6-<iihydroxy-2 
[C2S,*R>4-hydioxy-l- 
niethyIpyiroBdm-2-y0pyTiiiiidui^-4- 
caiboxanride (TFA salt) 


363 


A* 


4 




2-C(2S,4R)-l-benzyM- 

(bemyloxy)pyiroKdin-2-yl}-N-<4- 

fluorobeii2yI)-5,6- 

dihydroxypyrinridine-4- 

caxboxaniide 


529 


c 


5 




2-{l-beazoylpyrrolidii>-2-yI>-N-{4- 
fliKHobenzyO-5,6- 
dihydraxypyiiimdine-4- 
carboxanride 


437 


I 


6 


0 "CHi 


N^4-fluorobenzyl>-5,6-dihydroxy-2 
[ 1 -<4-roethoxybenzyI>-5- 
oxopyirolidiii-2-yI]pyrimidine-4~ 
caitKixamide 


467 


A 


7 




N^4-fhKnx>beii2yI>-5,6-dfliydroxy-2 
pynoUdin-2-ylpyrinudiiic-4- 
carbcxamide (TFA salt) 


333 


A* 


8 




2r-[(2S,4RM-<ben2yloxy)-i-(NJ^- 
diiiKAylglycyI)pyiTolidin-2-yI}-N- 
(4-fluorobenzyi)-5,6- 
dihydroxypyri rmdino-4- 
carboxamide (TFA salt) 


524 


I 


9 


OH 


N-{4-fiuorobcnzyl)-5,6-dihydroxy-2- 
^l-niethylpyiToUdin-2-yOpyriniidinc 
4-carboxamide (TFA salt) 


347 


1> 
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10 


CM d*al 

o 


2^[(2S,4R)-l-beqzoyl-4- j 
(boi2y ko^)pynolidin-2-yl J-N-<4- 
fluorobeazyO-5,6- 

carboxamidc 


543 


I 


11 


OH 


2-<l-beozylpynoKdm-2-yI)-N-<4- 
floojobenzyI)-5,6- 
dihydiaxypyriiiiidine-4-- 
caiboxamidc (TFAsalt) 


423 


D 


12 




2^1-beazoyJpyirolidm-2-yl>-N-(23- 
<fimethoxybenzyI)-5,6- 
dihydroxypyrtrrridnic--4- 
carfeoxflimdc 


479 


I 


13 




tert-butyl (2S,4R)-2-<4-{C(4- 
fluorobcnzyl)aimiio]carbonyl } -5,6- 
dihydroxypyrimidm-2-yI)-4- 
hvrirnx vnvrmli dine- 1-carboxvl ate 


449 


A* 


14 




2-{(^,4R)^Kbeazy1oxyH-[4- 

(diethylamino)bcnzoyI]pyrrolidin-2- 

yl}-NK4-flooroben^I)-5 i £- 

dUiyflio3QfpyriiiiidiiiP-4- 

carboxamkie 


614 


I 


15 




N^4~flaoTobcn2yI>-5,6-diIiydroxy-2 
[(2S,4R)-4^ydroxypyiTOlidin-2- 
yqpyrimidine-4-caibcwcamide (TFA 
salt) 


349 


A* 


16 


OH 


2-[l-(N>I-dimethylgiycyl)pyTrolidiD 
2-yl]-N-<4-fliiorobeiizyI>-5,6- 
dihydir>xypyrimidine-4- . 
carboxamide (TFA salt) 


418 


I 
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WO 03/035076 
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17 




2-{ H2^dimethylanimo)-2- 
oxoethyl JpyrroHdin-2-yl } -N-<4- 
fhioiobeiizyI>-5,6- 
dihydroxypyrii nittfno-4- 
carboxamide (XFA salt) 


418 


D 


18 


CM QU 


text-butyl (2S,4R>-4-<benzyloxy>2- 
(4-{[(4- 

floorobenzyI)amiiio}carboiiyl }-5,6- 

dihydroxypyriimdin-2^yI)pyiroKdm€ 

l-carboxylatc 


539 


A 


19 


ON OU 


2-[(2S,^>-4Kbenzyloxy)pyiroIitfin- 
2-yi}-N-<4-fluorobeczyI)-5 ,6- 
(fihydroxypyrimidm©-4- 
carboxamide (HQ salt) 


439 


A* 



AHUM 
1 




N-(l.l'-biphcnyl-3-ylniethyD-5,6- 
dihydroxy-2r-pyri<fcn-2-ylpyrimidiii& 
4-carboxamide (HO salt) 


399 


A 


2 




N-<3-cWOTo-4-flucHX>bcaizyl>-5,6- 
dihydioxy-2-pyridin-2^ylpyrimidine' 
4-carboxainide (HQ salt) 


375 


A 


3 




pyridto-2-ylpyriniidnie-4- 
carboxamide (HC1 salt) 


341 


A 


4 




N-{3-chlorobenzyl)-5,6-dihydioxy-2 
pyridin-2-ylpyTimidme^4- 
carboxamidc (HC1 salt) 


357 


A 
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|{^3^ 1 loro^4Hnediylbeaz^5,^ 
4-carboxamide (HO salt) 



371 



:ybenzyl)-5,6- 
dihydroxy-2-pyridiQ-2-y 
L^caiboxaimde (HQ salt) 



N-<23-diinethyibeazyl)-5,6- I 351 

4-caiboxamide (HQ salt) 



JN^H±lorcMl-fluorobenzyI)-5,6- 
F I dihydroxy-2-pyridiii-2-y 
4-carboxamide (HO salt) 



375 



5,6-dihydioxy-N-(2-met!iox 
2-^>yridin-2-yIpyriinKtin e - 4 - 
carboxamide CHC1 salt) 



N4^o2^5,6^ydioxy-2^pyridm-2| 323 
yipyrimidine-4^rboxaniide (HC1 
salt) 



WO 03/035076 



PCT/GB02/04742 



12 




5,6^1ihydioxy-2-pyridin-2-yl-N L 


324 


A 




(l^diiH2r^yliiieai^)pyriiTridiiw^ 
caiboxanride (TFA salt) 
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jStrucuture Z— 


In 
1 

H 
In 


ame . . r - 

enzyl i-|4^ii*»^«w** v ^ :r 
Tielhytsutfonyl^^ 
^6K«iydioxypyrimkria^-yt}-1- 
fiethytetnytcarbamate 


533 I 
399 I 


A I 
* I 


H,C CH, {) 0=gO J 




427 


C I 




2-11 -<<SmettiylainJno)-1 HiieinytetnyiHN 




A* . 


OH 


fluorobenzy1>^.6K»iyclroxyp^ 
4-caibaxamWe 


|~319 
J 347 


I C 




U^1-(cfimetliytan^^ 

|«uorobGiiryl)^.&<finyc^ 

|4-cartxjxamide 


J 425 


i ' 




Ine^caiboxantide 



benzyl H4^(4- 

Ifluorobenzy0aininc4cart)onyl)^.^^ 

|<aiydroxypyrHTikfin-2- 

jyQcyctopentyteurbamatB 



481 




| 2 H1-arran«^ctopentyl>-hH4^ 1 347 1 A * 

Uuorobenzyl)^.6-<fih^^ 
|4-caibaxaniide 




&9 



lfluofobenzy«>-5, 
|4-carboxamkte 



237 
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OH 


2^1^(emyfam^)caitx)nyl)afn&io)-1- 

iietftytettiyl)^4^ 

cfihydroxypyrimJdine^^ 




G 




2^1^benzylan^H-*nemytelhylHI- 

[4-fluorobeflzyf)^.6* 

dihydroocypyriTTknne^^ 


411 


C 




25m5«z>^^ 

fA-flimrabenzvlV-5.6- 

<aiydroxypyrimWBne-4-cartxixmTi*^ 


425 


1 


oh 


2-{1 -p>enzyl(mothy0aiT*io}-1 - 

nv>4fiwiethvn-lsl^4^uorobenzy0^&* 

cnhydroxypynmkfine-4-cartxixamkte 


425 


C 




2^H<finietlTy1ainiiK>}-1-<n^^ 
cfiftydraxypyTimkrine^^ 


375 


A 


OH 

H3C CH3 0 a 


N-(2-chtorDb8fizy()-2-{1- 

fHi motHvtamirmVI -rnstfwtetflvfMS.C- 

<»iyxiraxypyrimidine-*^^ 


365 


A 


OH 


|S^{2-ch)orob€«zyi)-2-{1 - 
(dimothylamino)- 1 -methytethyf}-5,6- 
daiydroxypyrimkftn^ 




A 


OH 


rH5H*k>ro-2-fne!hytoenzylh241- 
(<fimethylan*ioH -methyte»iy1}-5,6- 
d&iydroxypyiirr*flno-4-cartx»cam 


379 


A 




yteaibonyOamin^ 
carbaxamkie 


427 


1 
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H,C CH, & 


21MdtethytamiroM-«n^^ 
(4-fiuorobenzyl)-5,6- 


377 


K 


OH 

H,C CH, O 


^4-4Ujoroben2^f)^,6-dmydraxy-2^^ - 

mfttfrvl-lHTKirohoQn-4- 

ytethyi)pyrtrnkfine-4-cait>oxan^^ 


391 


K 


OH 

H.C CH, O 


NK4-flix)fDbenzyt>^.6H3lhydiDxy-2-(1 - 

mnihiJ 4 iifcilllLUn 1 — 

msinyr-i-p^pei«jn»- •* 
ytethyf)pyrimkfin8-4~ca^^ 




K 


OH 

H.CCH, O 


^4-m»fX)benzyf>^,G-<fflTy*Dxy-2^1 - 

_ , _|| l-f _r»»m-JWln_1 _ 

metnyt- 1 -pyrroiiuMi-i - 
yiethyOpyrtrnkfine^-cartxixafT^ 


375 


K 


P* 


methyl- 1 ^mouiyi(pync«n-4- 

y1memyf)arnirKj]eUryf}pyriniW]na-4- 

carboxairride 


426 


C 


OH 

HPCH, O S,^ 


2-[1 -(dbnethyteuninoH -mettiytethyth 
5 , 6-dthydroxy-N-{ 2 - 
(methytthio) benzyfjpyiimkiine^ 
carboxamlde 


377 


A 




N1,N1-dtethyl-N2-IH < HI(4- 
flucMt3benzyl)arnirK^caibonyl}-5,6- 
dmy*oxypyrimkfir>-2-yf>-1- 
meihytethyqethanediarrode 


448 




CHa 






/*? _ JL OH --w ,F 
HaCCH, O 


2-[1 -<1 ,4-dioxa-8-azaspirDf4^]dec-8- 
yf>-1 -methylethyf)^4^ucxt^enzy!>- 
5,6-c»iydra>qfpyrimicfine-4- 
cartx>xamide 


447 


K 




hK4^uorobenzyl>«.6-daiydnoxy-2-(1- 
mefriyM -{1(1 -methyM H-frnkiaz0l-2- 
y|)carbonyI)amino^^ 
carboxamide 


429 


1 
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cn, o 


hK44hxxobenzy0^,6KSiyctroxy-2-t1 - 
methyH -(4-oxaf3^eri(&>-1 - 
y1)ethyQF^rinfikfine-4K»rtw 


403 


K 




M-{4-fluorDben2yt)-6 t 6H0 iydroxy-2-(1 - 
melhy}-1^niethyt(pyr^n-2- 
ytoethyf)aminoJeth^^ 
carboxanudo 


426 


C 








ftuofobenzyl)amlrK4cajtxxiyf}-6,6~ 


448 


1 






dB iy0ioxypyrimkfln-g-yt>-1 - 

memylethylH^nethytmofpto 

carboxamWo 




OH 


2-{1 ^acetyl (rnetnyi)anunoj- 1 - 
dihydioxypyrimidm^ 


o/ / 




O CH 


OH 

3^CHa O 




1 "\«CWyionilI iv/* i ~t insu lynsu iyij ■■• 

(4-flu<xt>benzyf)-5 t 6- 
daTydroxypyrimjcfno^K3irtx>xarnWo 


363 






OH 


ouf-f J'^/rlfanottivbim&iok^nerldln-l -vfl- 

1-ii*rthy!ethyfH^4^uoro^^ 




E 




3-dknGthoxvbenzvfV-24 1 - 
(da nethytamtno)-1 -mettiyl^hyt^S- 
dibydroxypyrimidjn^ 


391 


A 


CH, 1 

o 


OH 

O 


pyran-4^IH4^i»robenzyI>-5 I 6- 
rffrytirmypyrirTridl^^ 




C 


OH 


N^4^uoraberizyl)^,6<ffii^^ 
methyi-7-azabteydol2^.1 ]hep4-1- 
y1)pyrimitfine-4^krtxjxanikle 


373 


C 
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o 


-OH ^>^s^ ^k»F 




2^-eC0ty^7^Q2abicyc*o(2^.1Jhept-1- 
yiH^4-fluoiobenzyO-5,6- 


401 


A 




dtTydroxypynmk^o-4-cajboxamkle 




ST jl h i if ; 




2^2-«cetyl-2^zattcycto(2.1 .1]hox-1- 

y!)-^4-fhiorobenzyl)-5,6- 

dBiydraxypyrimfcfl^^ 


387 


A 








methy^2-azQJbk^ck){2.1 .1]hex-1 - 
yf)pyi a i ikfuie-4-caxboxamldo 


359 


C 
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Table 17B 



Structure 


Name 


M+1 


Procedure 




tert-butyl ^4R)-4-<benzylcKy}-2-(4 
(l l A ffa MvrihfMri7vf\afnirio1cartx3nvfV* 
5,6K»iydroxypyrimkfln-2- 
y^ptpefkiine-1-cartKixylate 




A 


: — -= 


2^(2S t 4R>^Hbenzykixy)ptpefkfir>-2- 

yij-^^4-ftuoft)C)enzyi/-o f c>- 

dihydroxypyrirT^ne-4K^ut>oxarnkJe 


453 


A* 




2-t(2S.4«H-(benzyk»cy>-1 - 
meoTyfpq)encir>-2-y1}-N-(4- 
fttKYobenzyi>5,6- 
caiydroxypyrim^^ 


467 


C 


OH 


hK44Iuorobeiizy^6-d^iydro3q^2- 
r/oc 4nV4-hvdmxv-1- 
methylpiperWin^^ 
carbopcairdde 


377 


A* 












2^1-ecetyM-<benzyloxy)piperkfin-2- 

yf}-r>H4-fluonobenzyf>-5 t 6- 

cfchydroxypyrimi(fine-4-cartxjxafTik^ 


495 




l^N^CH, O 
O 









242 



WO 03/035076 



PCT/GB02/04742 



Structure 


Name 


■,»,!HlifPR!!!mn 


*\ ° 


2-{1 -ethyM-methyipiperazir^ 

(4^uorobenzyl)-5 > 6- 

dihydraxypyrimkfine^^ 


390 


A 




hK4^uoroben2^)^,6-dmychoxy-2-[4- 
rnethyM^pyrazin-2- 
ytaubonyOpiperazi^^ 
carboxamjde 


"468" 


A 
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Table 22B 



Structure 


Name 


r^51E2S53I3 


r 


tert-butyl 3-<4-{[(4~ 
fluorobenzyOarninoJcarbonyt}- 
5.6^Tiydroxypyrimidiiv2- 
y0tfilomorpholine-4K^art)oxy!ate 


465 


A 


OH 

1 1 II 

k^NH O 


N-{4-fluorobenzy0-5,6- 

<fihydroxy-24hk>rrK)rpho0n-3- 

ytpyrimkiine-4-caitM3xamide 


365 


A* 


OH 

T I II 


N-(4-fluorobenzyf)-5,6- 
cGhydroxy-2-(4- 
mGthyttfiiomorphoIin-3- 
yi)pyrimicfine-4~rarboxamkJe 


3/9 


C 




N-(4-fluorobenzy0-5,6- 
dihydroxy-2-[4-{pyricnn-2- 
ykarbonyOthiomorpholin-3- 
yqpyrimidine-4-carboxarnide 


470 


1 


k^N^O O 
OH, 


2^4-acetytthiornorphoIirv-3-yl)- 
N-(4-fluorobenzyl)-5,6- 
cfihydroxypyrimidine-4- 
carboxamide 


407 


1 


OH 

O^-NH HN 

®£ p 

F 


tert-butyl t-<4-{[(4- 
fluorobenzyOamino]carbonyl}- 
5,6^hydroxypyrimidin-2-yI>-2- 
methoxyethylcarbamate 


437 


A 



244 



WO 03/035076 



PCT/GB02/04742 



OH 

"3 c -o — ^n^V 0 

F 


P-T1 -/di meth vlamin o)-2- 

methoxyethylHH^ 
fluorpbcnzy1)-5,6- 
<jfihydroxypyrim3dine-4- 
carboxamide 




C 


OH 

H 3 C. 0 ^ ( J^C f O 
F 


2-{1 -(acetytamino)-2- 

methoxyethyll-N-(4- 

fluorobenzyl)-5.6- 

dihydroxypyrimkfine-*- 

carboxamkJe 


379 


I 




i -aiifino"^**riK?u lUAjwu 'yy 1 ' 
(4-fluorobenzyJ)-5,6- 
dihydroxypyrimidine-4r 
carboxamide 


337 


A* 


F 








O^NH HfL 

O 9 

F 


N-(4-fluorobenzy0-5.6- 
dihydn»^-2-{2-niethoxy-1 - 
[(pyricfir>-2- 

ylcartx)nyOarniriolethyl}pyrimidi 
ne^caitK>xamide 


442 


I 


H 


N-{4-fluorobenzy0-2-{1 - 
(formylamino>-2'fTiethoxyethyl]- 
5,6-cfihydrbxypyrimicnne-4- 
carboxamide 


365 


A 
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N^4^uorobenzyI)-5,6- 
dihydroxy-2-[2-methoxy-1 - 
(methylainino)ethyIlpyrimidin©- 
4-carboxamide 


352 


A 


OH 

uC^CH, o 


2-{1 -[acetyJ(methyf)amfno}-2- 
methoxyethyl}-N-{4- 
fluorobenzyl)-5 f 6- 
dihydroxypyrimkfine-4- 
carboxamide 


393 


I 


Vf ° 


N-(4-fluorobenzy1)-6.6- 

ditiydroxy-2-{2-methoxy-1- 

[methyl(pyridin-2- 

yk»rtK>nyOamino]ethyOpyrenIdl 

ne-4-carboxamidG 


456 


1 
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Table 23B 



Structure 


Name 


M+1 


Procedure 


O 




r4-(441uorobenzyl)-5,6- 
dihydroxy-2-[(4R)-3- 
(pyridin-2-ylcartx)nyf)-1 ,3- 

carboxamide 


456 


I 


o 


OH 
4H O 


N^4-fluorobenzyi)-5,6- 
cffliydroxy-2-{(4R)-1 ,3- 
ttitoofidif>^yQpyrimidine-4 
carboxamide 


351 


A* 




OH 

n it oh h rr F 


N-(4-fluorobenzyl)-5,6- 

cffliydroxy-2^(4R)-3-methyJ 

1,3-ftiazolk*in-4- 

ylJpyrimidine-4- 

carboxamide 


365 


C 


OH 


2-(3-acetyM ,3-tfiiazoRdin-2 

y[)-N-(4-fluorobenzyl)-5,6- 

dihydroxypyrirnidine-4- 

WU UVACII 1 IIUT7 


393 


I 


\— N O 
CH, 


N^4-f!uorobenzy1)-5 f 6- 
cfihydroxy-2^3-methyM ,3- 
thiazolkfin-2-yOpyrimkfine- 
4-carboxamide 


365 


C 
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Table 25B 



Structure 


! Name 


M*-1 


Procedure 




l^4^uorobenzyl)^ t 6-(fihydroxy-2- 


330 


C 






(1^ f 4-trimettiytp^erazin-2- 
yOpyrimhJine-4-careoxamkle 






2-f2,4-<SrnetrTyM -<pyrazlr>-2- 

ylcart)onyfl)friperazUv2^f)-^^ 
fluorobenzyf)-5,6- . 
cfihydroxypyrimkSne-4-cajtx)xamide 


482 


C 




2-<1 -acetyl-2,4-d!methylpipefazin-2- 

y0^44luoroben2yl>-5 f 6- 

clhydroxypyrimkfine-4-rajtKjxamide 


418 


C 




M f If 




O-^NH 




tart-butyl 1-<4-{I(4- 
fluorobenzyl)aiTi!no]carbonyI}-5,e- 
cDhydroxypyrimkfi^2-yl)-2-rnethoxy- 
1 -methytethyJcarbarnate 


451 


A 


O 




2-{1 -amir>o-2-methoxy-1 - 

methytahyJHH^ 
cfihydroxypyrimidine-4-carboxam^ 


351 


A* 


HN^O O 


2-[1 -<acetylamino)-2-methoxy-1 - 

methykHt^fH4^LH>robenzy1>-5,6- 

dihydroxypyrimicfine^-caiboxamicJe 


393 


I 
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2-[1 ^climethylamino)-2-methoxy-1 - 

mkhytettiyQ^4-mjofobenzyl)^^ 

d^iydroxypyrimkfne-4-csut)oxanikle 


379 


C 


h,c nh 


o 


rH4^ucm)tenzy!>^,6Kfihydroxy-2- 
[2-methoxy-l -methyH - 
(nn«ttiytamino)ethyilpyri 
cartxixEimkte 


365 


C 


o 




l^44tuorobenzyD^ f 6<l»iy^^ 
{2-roethaxy-1 -methy4-1-{(pyridff>-2- 
ytcartM>nyl)amino]e^^ 
caitxxxamids 


456 


G 




2-<1 ^-dimethytpiperkiS^-yl^IsK^ 
fiuorobenzyi)^5 f 6- 

dihydroxypyriiTncfine-4-cartx)xamlde 


375 


C 


OH 






° 


2-{1 -{a(3etyl(m^tiyl)amino]-2- 
methoxy-1 -m&rytettrrf}-**^ 

<fihydraxypyrimkfine-4-<stf^^ 


407 


I 


. o 




hK44hK)iobenzyJ)-6,6Kiihydroxy-2- 
{2-fnetJx>xy-1 -methyM - 
[metfryKpyricHn-2- 
ytawbonyl)amtrw^ 
caitxixanude 


470 


■•■ 


. 01 


o 


[(cyck)hexyJrnethyO(mettTyOarnino]- 

2-methoxy-1 ■wthytethyI}-N-(4- 

fluorobercyl)-5,&' 
cfihyrfroxypyTimxfine-4-cartx>xamlde 


461 


c 
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OH 

^HH O 

O 


2-{1 ^(cydohexytmethyt)amino>2- 
methoxy-1 -fnethytettiyl}-N-(4- 
fluorot>en2yf)-5,6- 

dihydroxypyn"mlclne-4-cart>oxamide 


447 


C 


JL OH j= 


2-{1 ^(cydohexytmethyt)anunoh2- 
methoxy-1 -methylethyl}-N-(4- 
fluorobenzyl}-5,6- 

cfihy^fnoxypytifntcftio 4*H*flrbo%3mido 


361 


A* 




2-<4-acetyM ,2-cHmethytyM'pefazm-2- 

yl)4s|-(4-fluorDbenzyl>-5 f 6- 

cfihydroxypyrimkSne-4-carboxaiTtkte 


418 


A 






CDs 

CH. 


2^1*^u»tyl-2-^Tietfiylplpefi<^2^yl>- 

NK4-fluorobGnzy1>-5 t 6- 

di^roxypyrimidtne-4-carboxamIde 


403 


A 




[2-methyl-1-(pyrazin-2- 

yk^rbonyl)piperkfirH2-yflpyTKnkfir»€- 

4*c3fboxEviride 


467 


A 


OH 

k^N. CHa O OMe 


hH2^dimethoxybenzyl>-2-{1 ,2- 

(fimethytptpefkfir>-2-yl>-5 f 6- 

d1hyc^oxypyrinikflne-4-^artx>xarnkie 


417 


C 


CH3 T R H I |J 




^4-ftuorobenzyf>-5,6-cfihydroxy-2- 
2-niethyl-1-{pyricfin-2- 
y!cartxxiyi)pipericfin-2-ynpyrimidine- 
4-carboxamkte 


466 


A 
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?**Jl JL h JET 5 




2H1-[(2,4-<fimethyf-1 ,3-thiazoK5- 
yl)cafboayf^WnethyIpfpendin-2-yl}* 
N-(4-fluorobenzyf>-5 f 6- 
(iihydraxypyrimkS ne-4-caiboxami de 


GOO 


A 








2-{(2S)-1 -acety*-2-methyIpyrroIkfin- 

2-y1)-N-(4-fliJOfobenzyf>-5 f &- 

cfihydioxypyrin^cfine^cafboxarTdde 


389 


A 
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While the foregoing specification teaches the principles of the present 
invention, with examples provided for the purpose of illustration, the practice of the 
invention encompasses all of the usual variations, adaptations and/or modifications 
5 that come within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. A compound of Formula (I): 




Rlis 

(1) H, 

(2) -Cl-6 alkyl, which is optionally substituted with one or more 
10 substituents each of which is independently halogen, -OH, -CN, 

-0-Ci_6 alkyl, -O-Ci-6 haloalkyl, -C0=O)R a , -OQ2Ra, -SR a , 
-S(=0)Ra, -N(RaRb), -C(=0)-Q)-6 alkyl-N(RaRb), NCR a )-C(=O)-C0- 
6 alkyl-N(RbRc), -S02R a , -N(Ra)S02R°. -S02N(RaRb), 



n: 

-N(Ra)-C(=0)Rb, R° , -N(Ra)C(=0)N<RbRc), 

15 -N(Ra)Q==0)C(=<))N(RbRC),or-N(Ra)CX==OX>R b , 

(3) -O-Ci-6 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, -CN, 
-O^Ci_6 alkyl, -O-Cl-6 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
-S(=0)Ra, -N(RaRb), <X=0>QW aIkyI-N(RaRb), N(Ra>C<=0)-Cp- 
20 eall^l-NCRbRCX^C^a.-NCRa^C^Rb.-SOzNCRaRbXor 
-N(Ra)-C(Rb>=0, 

(4) -Rk, 

(5) -Cl-6 alkyl-Rk, wherein the alkyl is optionally substimted with one or 
more substituents each of which is independently halogen, -OH, -CN, 

25 -O-Ci-6 alkyl, -O-Cl-6 haloalkyl, -N(RaRb) T -N(Ra)CX)2Rb, 

-N(Ra)C(=0)-Co-6 alkyl-N(RbRC), or -N(Ra)_C2-6 alkyl-OH with the 
proviso that the -OH is not attached to the carbon alpha to N(Ra), 
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(6) -C2-5 alkenyl-Rk 

(7) -C2-5 alkynyl-Rk, 

(8) -Co-6 alkyI-O-Co-6 alkyl-Rk 

(9) -Co-6 alkyi-5(0)n-Co-6 alkyl-Rk, 
5 (10) -O-Q-6 alkyl-ORk 

(11) -O-Ci-6 aflcyl-O-Ci-6 alkyl-Rk, 

(12) -O-Ci^aDcyl-S(0)nRk 

(13) -Co^aIkyl-N(Ra)-Rk 

(14) <^alkyl-N(Ra)^i^alkyl-Rk t 
10 (15) ^C^alk^-N^a^^aUcji-ORk 

(16) -Co-6 alkyi-C(=0>-Rk, 

(17) 4^aIkyl^(^)N^ 

(18) -<^alkyl-N(Ra)Q=0^ 

(19) -Co-6 aIkyl-N(Ra)C(=OH)-Cc^6 alkyl-Rk 
15 (20) -Cl-6 alkyl which is: 

(i) substituted with aryl or -O-aryl, wherein the aryl is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Cl-6 alkyl-ORa, 
-Ci^ haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
20 mediylenedioxy attached to two adjacent carbon atoms, or aryl; 

00 substituted with -R*> -Cl-6 alkyi-Rk -N(Ra>-C(==O)-C0-6 
alkyl-Rk -Cq^ alkyl-N(Ra)-Q)-6 alkyl-Rk -Q^6 
alkyI-O-Co-6 alkyl-Rk or -CQ-6 aIkyl-N(Ra)-C(=dO)-Co-6 
alkyl-Rk; and 

25 (iii) optionally substituted with one or more substituents each of 

which is independently halogen, -OH, -CN, -O-Cl-6 alkyl, 
-O-Ci-6 haloalkyl, or -N(RaRb), OT 
(21) -Cl-6 alkyl, substituted with -O-Ci-6 alkyl, and with a substituent 
selected from the group consisting of -N(R a )C(=0)Rk and 
30 -N(Ra)Ci^6 alkyl-Rk 

R2 is -H or -Cl-6 alkyl which is optionally substituted with one or more substituents 
each of which is independently 

(1) halogen, 

(2) -OH, 
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(3) -CN, 

(4) -O-Ci-6 alkyl, 

(5) -O-Cl-6 haloalkyl, 

(6) -C(=0)Ra 
5 (7) -«)2Ra 

(8) ^SRa 

(9) -S(=0)Ra 

(10) -N(RaRb), 

(11) -C(=0)N(RaRb), 

10 (12) -N(Ra)_c( = 0)-Ci-6 alkyl-N(RbR c ), 

(13) -502R a , 

(14) -N(Ra)S02Rb, 

(15) -S02N(RaRb), 

(16) -N(Ra)_C(Rb)=0, 
15 (17) -C3-8 cycloalkyl, 

(18) aiyl, wherein the aryl is optionally substituted with one or more 

substituents each of which is independently halogen, -Cl-6 
alkyl, -C1-6 haloalkyl, -O-Cl-6 alkyl, -O-Cl-6 haloalkyl, 
-C0-6 alkyl-N(RaRb), or-Ci-6 alkyl substituted with a 5- 
20 or 6-membered saturated heterocyclic ring containing from 

1 to 4 heteroatoms independently selected from N, O and S; 

wherein the saturated heterocyclic ring is optionally 
substituted with from 1 to 3 substituents each of which is 
independently -Cl-6 alkyl, oxo, or a 5- or 6-membered 

25 heteroaromatic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or 

(19) a 5- to 8-membered monocyclic heterocycle which is saturated 

or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; wherein the 
30 heterocycle is optionally substituted with one or more 

substituents each of which is independently -Ci_6 alkyl, 
-0-Ci^6 alkyl, oxo, phenyl, or naphthyl; 

R3 is -H or -Cl-6 alkyl; 

35 
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(1) H, 

(2) Ci-6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, 
O-Ci-6 alkyl, -O-Cms haloalkyl, -NC>2, -N(RaRb), -C(=0)Ra, 
-C02Ra, -SRa, -S(=0)Ra -S02Ra or -N(Ra)CX>2Rb 

(3) Ci_6 alkyl which is optionally substituted with one or more 

substituents each of which is independently halogen, -OH, or 
O-C1-4 alkyl, and which is substituted with 1 or 2 substituents 

each of which is independently: 
(i) C3-8 cycloalkyi, 

(n) aryl, 

(iii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a C5.7 cycloalkyi, 

(iv) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 

(v) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(vi) a 9- or 10-membered fused bicyclic heterocycie 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of die rings is aromatic, 

(4) C2-5 alkynyl optionally substituted with aryl, 

(5) C3-8 cycloalkyi optionally substituted with aryl, 

(6) aryl, 

(7) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5-7 cycloalkyi, 

(8) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independently selected from N, O and S, 

(9) a 5- or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 
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(10) a 9- or 10-membered fused bicyclic heterocycle containing 

from 1 to 4 heteroatoms independently selected firom N, O and 
S, whecein at least one of the rings is aromatic; 

wheiein 

5 each aryl in (3)(ii) or the aryl (4), (5) or (6) or each fused 

carbocycle in (3Xiii) or the fused carbocycle in (7) is optionally 
substituted with one or more substituents each of which is 
independently halogen, -OH, -Cl-6 alkyl, -Cl-6 alkyl-ORa, -Cmj 
haloalkyl, -O-Ci-6 alkyl, -OCi-6 haloalkyl, -CN, -NO2, -N(RaRb), 
10 -Ci^alkyl-N(RaRb),-C^^ 

alk>i-C02Ra, -OC02R a , -SR a , -S(=0)Ra, -S02R* -N(Ra)S02R b , 
-S02N(R3Rb), -N(Ra)0#=O)Rb -N(Ra)CC>2R b , -Cl-6 
alkyl-N(RaXX)2R b , aryl, -Cl-6 alkyl-aryl, -O-aryl, or -Q>-6 alkyl-het 
wheiein het is a 5- or 6-membexed heteroaromatic ring containing from 
15 1 to 4 heteroatoms independently selected from N, O and S, and het is 

optionally fused with a benzene ring, and is optionally substituted with 
one or more substituents each of which is independently -Cl-6 alkyl, 
-rCl-6 haloalkyl, -O-Cl-6 alkyl, -O-Ci-6 haloalkyl, oxo, or -CO^Ra; 

each saturated heterocyclic ring in (3)0 v) or the 
20 saturated heterocyclic ring in (8) is optionally substituted wi th 

one or more substituents each of which is independently 
halogen, -Cl-6 alkyl, -Cl-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 
haloalkyl, oxo, aryl, or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected 
25 firom N,0 and S; and 

each heteroaromatic ring in (3)(v) or the heteroaromatic 
ring in (9) or each fused bicyclic heterocycle in (3)(vi) or die 
fused bicyclic heterocycle in (10) is optionally substituted with 
one or more substituents each of which is independently 
30 halogen, -Cl-6 alkyl, -Ci-6 haloalkyl, -O-Ci-6 alkyl, -O-Ci-6 

haloalkyl, oxo, aryl, or -Cl-6 alkyl-aryl; 

or alternatively R3 and R4 together with the N to which both are attached form a C3-7 

azacycloalkyl which is optionally substituted with one or more substituents each of 
35 which is independentiy -Ci-6 alkyl or oxo; 
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each Ra, Rb, rc and Rd is independently -H or -Ci-6 alkyl; 

Rk is carioocycle or heterocycle, wherein the caibocycle or heterocycle is optionally 
5 substituted with one or more substituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

(4) -Cl-6 alky I, which is optionally substituted with one or more 

10 substituents each of which is independently halogen, 

-OH, -CN, -O-Cl-6 alkyl, -0-Ci_<; haloalkyl, 
-C(=0)Ra, -C02R a , -SR a , -S(=0)Ra, -N(R8Rb), 
-C(^MCH2)0-2N(RaRb) J 

N(Ra)-C(==OHCH2)a-2N(RbRc),-S02Ra, 
15 .N(R a )S02Rb, -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(5) -O-Ci-5 alkyl, which is optionally substituted with one or more 

substituents each of which is independently halogen, 
-OH, -CN, -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, 
-C(=0)Ra, -C02Ra, _SRa, -S(=0)Ra, -N(RaRb), 

20 -C(=OHCH2)0-2N(RaRb), 

N(Ra><x=O)-(CH2)0-2N(RbRC), -S02R a , 
-N(R a )S02Rb» -S02N(RaRb), or -N(R a )-C(Rb)=o, 

(6) -N02, 

(7) oxo, 

25 (8) ethylenedioxy, spiro substituted on a ring carbon in a saturated 

ring of Rk; 

(9) -C(=0)Ra, 

(10) -C02Ra, 

(11) ^SRa, 

30 (12) -S(=0)Ra, 

(13) -N(RaRb), 

(14) -C(=0)N(RaRb), 

(15) -C(=0>Cl-6 alkyI-N(RaRb), 

(16) -N(Ra)C(=0)Rb 
35 (17) -S02Ra 
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(18) -S02N(RaRb), 

(19) -N(Ra)S02Rb, 

(20) -Rm, 

(21) -Cl-6 aOcyl-rRm, wherein the alkyl is optionally substituted with 
. 5 one or more substituents each of which is independently 

halogen, -OH, -CN, -Cl-6 haloalkyl, -O-Cl-6 alkyl, 
-O^i^ haloallQl, -C(=0)Ra, -CX52Ra, -SRa, 
-S(=0)Ra, -N(RaRb), -N(Ra)C02R^» -S02R a , 
-N(Ra)S02Rb,-Sb2N(RaRb), OT -N(Ra)-C(Rb)=o, 
10 (22) -Co-6 aIkyl-N<Ra)-Co-6 alkyl-Rm, 

(23) -Co-6 alkyl-O-Co-6 alkyl -Rm, 

(24) -Co^alkyI^-Q)-6alkyI-Rm, 

(25) -Co-6 alkyl-C(=O)-C0-6 alkyl-Rm, 

(26) -C(=O)-O-C0-6 alkyl-Rm, 

15 (27) -C(=0)N(Ra)-Co-6 alkyl-Rm, 

(28) -N(Ra)C(=0)-Rm, 

(29) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with one or more substituents each of which 
is independently halogen, -OH, -CN, -Ci_6 haloalkyl, 
20 -O-Ci-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02Ra, 

-SRa, -S(=0)Ra, -N(RaRb), _N(RaXX>2R b , -S02R a , 
-N(Ra)SC>2Rb -S02N(RaRb), or -N(Ra)-C(Rb)=o, 

(30) -N(Ra>C(=O)-N(Rb)-C0-6 alkyl-Rm, 

(31) -N(Ra>C(^)-0-Co-6 alkyl-Rm, or 

25 (32) -N(Ra>C(==O>N(Rb)-SO2-C0-6alkyl-Rm; 

carbocycle in Rk is (i) a C3 to Cg monocyclic, saturated or unsaturated ring, (ii) a C7 
to C12 bicyclic rmg system, or (iii) a Cu to Ci6 tricyclic ring system, wherein each 
ring in (ii) or Qii) is independent of or fused to the other ring or rings and each ring is 
30 saturated or unsaturated; 

heterocycle in Rk is (i) a 4- to 8-membered, saturated or unsaturated monocyclic ring, 
(ii) a 7- to 12-membered bicyclic ring system, or (iii) an 11 to 16-membered tricyclic 
ring system; wherein each ring in (ii) or (iii) is independent of or fused to or bridged 
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with orspiro to the other ring or rings and each ring is saturated or unsaturated; the 
monocyclic ring, tricyclic ring system, or tricyclic ring Systran contains from 1 to 6 
heteroatoms selected from N, O and S and a balance of carbon atoms; and wherein 
anyone or more of the nitrogen and sulfur heteroatoms is optionally be oxidized, and 
5 any one or more of die nitrogen heteroatoms is optionally quaternized; 

each R m is independently C^~S cycloalkyl; aryl; a 5- to 8-membered monocyclic 
heterocycle which is saturated or unsaturated and contains from 1 to 4 heteroatoms 
independently selected from N, O and S; or a 9- to 10-membered tricyclic heterocycle 
which is saturated or unsaturated and contains from 1 to 4 heteroatoms independently 
selected from N, O and S ; wherein any one or more of the nitrogen and sulfur 
heteroatoms in the monocyclic or tricyclic heterocycle is optionally oxidized and any 
one or more of the nitrogen heteroatoms is optionally quaternized; and wherein 

the cycloalkyl or the aryl is optionally substituted with one or more 
substituents each of which is independently halogen, -Cl_6 alkyi, -Cl-6 
haloalkyl, -O-Ci^ alkyi, -O-Ci-6 haloalkyl, -N(RaRb), aryl, or -Cl-6 
alkyl-aryl; and 

the monocyclic or tricyclic heterocycle is optionally substituted with 
one or more substituents each of which is independently halogen, -Cl-6 alkyi 
optionally substituted with -O-Ci-6 alkyi, -Cl-6 haloalkyl, -O-Ci-6 alkyi, 
-O-Ci-6 haloalkyl, oxo, aryl, -Cl-6 alkyl-aryl, -C(=0)-aryi, -CQ2-aryi, 
-C02-Ci_6 alkyl-aryl, a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S, 
or a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

each n is independently an integer equal to zero, 1 or 2; 

or a phannaceutically acceptable salt thereof . 

2. The compound according to claim 1, wherein Rl is: 

(1) -H, 

(2) -Cl-6 alkyi, which is optionally substituted with from 1 to 5 
substituents each of which is independently halogen, -OH, -CN, 
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-O-Ci^ alkyl, -O-C1-4 haloalkyi, -C(=0)Ra, -C02R a , -SR a , 
-S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra>^=OHCH2)0-2N(RbRC), -S02Ra, -N(Ra)S02Rb, 

NR b 

-S02N(RaRb), -N(Ra>C(=0)Rb, R° , 

5 4*(Ra)C£=0)N<RbRc), -N(Ra^(=0)C(=0)N(RbRC), or 

-N(Ra)C(=0)ORb, 

(3) -RK 

(4) -Cl_4 alkyi-Rk, wherein the alkyl is optionally substituted with 1 or 2 
substituents each of which is independently halogen, -OH, -GN, 

10 -O-Ci-4 alkyl, -O-Cl-4 haloalkyi, -N(RaRb), or -N(RaHCH2)2-4-OH, 

(5) -O-(CH2)0-3-R k » 

(6) alkyl-G-(CH2)0-3-R k v 

(7) -<CH2)0-3-S(O)n-(CH2)0-3-R k , 

(8) -CHCH2)l-3-OR k , 

15 (9) -0-(Caa2)l-3-CKCH2)l-3-R k , 

(10) -Q-CCH^l-S-SCO^k, 

(11) -(CH2)0-3-N(Ra)-Rk, 

(12) -(CH2)0-3-N(RaHCH2)l-3-R k , 

(13) -(CH 2 )0-3-N(RaHCH2)l-3-OR k , 
20 (14) -(CH 2 )0-3-C(=O)-R k , 

(15) -(CH2)0-3-C(=O)N(RaHCH2)0-3-R k , 

(16) -(OH2)0-3-N(RaX:(=OHCH2)0-3-R k , 

(17) <CH2)0-3-N(Ra)C(==O)-O-(CH2)0-3-R k , 

(18) ^1-6 alkyl which is: 

25 (i) substituted with atyl or -O-aryl, wherein the aryl is optionally 

substituted with from 1 to 3 substituents each of which is 
independently halogen, -OH, -Cl~4 alkyl, -Ci_4 alkyl-ORa, 
-Ci-4 haloalkyi, -O-Ci-4 alkyl, -O-C1.4 haloalkyi, 
methylenedioxy attached to two adjacent carbon atoms, or aryl; 

30 (ii) substituted with -Rk, -(CH2)l-3-R k , 

-N(Ra)-C(=OHCH2)0-3-R k . -(CH2)0-3-N(Ra)-(CH2)0-3-R k . 
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or -<CH2)0-3-O-(CH2)a-3-R k , or 
<CH2)0-3-N(Ra)-C(==O)-(CH2)0-3-R k ;and 

(iii) optionally substituted with from 1 to 4 substitueuts each of 
which is independently halogen, -OH, -CN, -0-Ci_4 alkyl, 
5 <M^,haloalkyl,or-N(RaRb) f 

(19) <XCH3)2N(Ra)C(=0)OCH2Rk, 

(20) -C(CH3)2N(R a )CH2R k , 

(21) -C(CH3)2N(R a )C(=0)Rk 

(22) -C(Rb)(N(Ra)C(=0)RkXCH20RC) t or 
10 (23) -C(Rb)(N(RaXCH2)-R k KCH20R c ), 

or a pharmaceutically acceptable salt thereof. 

3. Hie compound according to claim 2, wherein Rl is: 

15 

(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 
substituents each of which is independently halogen, -OH, -CN, 
-O-Cl-4 alkyl, -O-Ci^ haloalkyl, -C(=0)Ra, -C02Ra, _SRa, 
20 -S(=^)Ra -N(RaRb), <x===O>(CH2)0-2N(RaRb), 

N(Ra>C<^HCH2)0-2N(Rl>RC), -S02Ra, -N(Ra)S02R b , 

NR b 

R I 

-S02N(R a Rb), -N(Ra>C(=0)Rb, R c , 

^N(Ra)C(=0)N(RbRC), _N(Ra)C(=0)C(=0)N(RbRc), or 
-N(Ra)C(=0)ORb, 

25 (3) -RK 

(4) -CH(CH3)-Rk, 

(5) -(CH2)l-4-R k , wherein the -(CH2)l-4- moiety is optionally substituted 
with one of -N(RaRb) or-N(Ra)-(CH2)2-OH, 

(6) -(CH 2 )l-2-O-(CH2)0-l-Rk, 

30 (7) -(CH2)l-2-S(O)n-(CH2)0-l-R k , 

(8) -0-(CH2)l-2-OR k , 

(9) -0-(CH2)l-2-0-(CH2)l-2-R k . 
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(10) -0-(CH2)l-2-S(0)nR k , 

(11) -(CH2)l-2-N(Ra)-Rk, 

(12) -(CH2)l-2-N(RaHCH2)l-3-R k , 

(13) -(CH2)l-2-N(RaHCH2)l-3-OR k , 
5 (14) -(CH2)0-2-C(=O>R k , 

(15) -C(=0)N(RaHCH2)l.2-R k , 

(16) -(CH2)0-2-C(=O)N(Ra)-(CH2)0-2-R k . 

(17) -(CH2)l-2-N(Ra)C(=OHCH2)0-l* k 

(18) -(CH 2 )l-2-N(Ra)C(=O)-CMCH2)0-l-R k 
10 (19) -Cl^ alkyl which is: 

(i) substituted with aryl or -O-aryl wherein the aryl is optionally 

substituted with firom 1 to 3 substituents each of which is 
independently fluoto, chloro, -Ci_4 alkyl, -Cl-4 fluotoalkyl, 
-O-Ci-4 alkyl, -O-C1-4 fluoroalkyl, methylenedioxy attached 

15 to two adjacent carbon atoms, or phenyl; 

(ii) substituted widi -Rk -(CH2)l-3-R k , 
-N(Ra)^=OHCH2)0-3-R k ,-N(Ra)-(CH2)l-3-R k , 
-0-(CH2)l-2-R k , or-N(Ra)-C(=O)-(CH2)0-2-R k ; and 

(hi) optionally substituted with from 1 to 4 substituents each of 
20 which is independently halogen, -OH, -CN, -O-Ci-4 alkyl, 

-O-C1-4 haloalkyl, or -N(RaRb), 

(20) ^CH3)2N(Ra)C(===0)OCH2R k , 

(21) -C(CH3)2N(Ra)CH2R k , 

(22) -C(GH 3 )2N(Ra)C(=0)Rk, 

25 (23) -C(Rb)(N(Ra)C(=0)Rk)(CH20RC),or 

(24) -C(Rb)(N(Ra)(CH2)-R k XCH20RC), 

or a pharmaceutically acceptable salt thereof. 



30 



4. The compound according to claim 1, wherein 

Rk is C3-8 cycloalkyl; aryl selected firom phenyl and naphthyl; a tricyclic carbocycle 
selected from indanyl and tetrahydronaphthyl ; a 5- or 6-membered saturated 
heterocyclic ring containing from 1 to 4 heteroatoms independently selected from N, 
O and S; a 5- or 6-membered heteroaromatic ring containing from 1 to 4 heteroatoms 
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independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
from 1 to 3 heteroatoms independently selected from N, O and S; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
5 ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 4 subs tituents each of which is independently 

(1) halogen, 

(2) -OH, 

(3) -CN, 

10 (4) -Ci^ haloalkyl, 

(5) -Cl-4 alkyl, which is optionally substituted with from 1 to 3 

subsdtuents each of which is independently -OH, -CN, 
-OrCi-4 alkyl, -OCi-4 haloalkyl, -C(=0)Ra, -C02R a , 
-SR», -S(=P)Ra, -N(RaRb), -O(=OKCH2)0-2N(RaRb), 
15 N(Ra)-C(=OHCH2)0-2N(Rl>RC), -S02R a , 

-N(Ra)SC>2R b -S02N(RaRb), or-N0^ a )-C(Rb>=O, 

(6) -O-Ci-4 haloalkyl 

(7) -O-Ci-4 alkyl, which is optionally substituted with from 1 to 3 

subsdtuents each of which is independently -OH, -CN, 
20 -OCi-6 alkyl, -O-Ci-6 haloalkyl, -C(=0)Ra, -C02R a , 

-SRa, -S(=0)Ra, -N(RaRb), -C(=O)-(CH2)0-2N(RaRb), 
N(Ra>C(=O><CH2)0-2N^lbRC) > -S0»2R a , 
-N(Ra)S02Rb ^02N(R a Rb), or -NCRaK^lb)^, 

(8) -N02, 
25 (9) oxo, 

(10) -C(=0)Ra, 

(11) -C02R a , 

(12) -SRa, 

(13) -5(=0)Ra, 
30 (14) -N(RaRb), 

(15) -C(=0)N<RaRb), 

(16) -C(=0)-Ci-6 aIkyl-N(RaRb), 

(17) -N(Ra)C(=0)Rb 

(18) -S02R a , 

35 (18) -S02N(RaRb), 
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(19) -N(R»)S02Rb, 

(20) -Rm, 

(21) -CH(CH3V.R»n, 

(22) -(C3l2)l^-R m , 

5 (23) KCH2)0-2-N(RaHCH2)0-2-R m , 

(24) -(CH2)0-2-O-(CH2)0-2-R m , 

(25) <CH2)0-2-S-(Caa2)0-2-R m , 

(26) -(CH2)0-2-C(=OHCH2)0-2-R m , 

(27) -C(=0)-0-(GH2)0-2-R m , 
10 (28) -C(=0)N(Ra)-Rm, 

(29) -N(Ra)C(=0)-Rm, 

00) -N(Ra)C(=OHCH2)l-3-R m , wherein the -(CR2)l-3- moiety is 
optionally substituted with one of -N(RaRb), 
-N(Ra)CX>2R b , -S02Ra, -N(Ra)S02Rt\ -S02N(R a Rb), 
15 or-N(Ra)-C<R b )=0, 

(31) -N(Ra)-C(=0>N(Rb>(CH2)l-2-R m » 

(32) -NCRa)-C(=0>0-(CH2)l-2-R m , or 

(33) -NCRaHX^^N^SC^-Rm; 

20 or a pharmaceutically acceptable salt thereof. 

5. The compound according to claim 4, wherein 

each R m is independently C5J7 cycloalkyl; aryl selected from phenyl and naphthyl; a 
25 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; or a 
tricyclic heterocycle which is a benzene ring fused to a 5- or 6-membered, saturated or 
unsaturated heterocyclic ring containing from 1 to 3 heteroatoms selected from N, O 
30 and S; wherein 

the cycloalkyl or the aryl is optionally substituted with from 1 to 4 
substitnents each of which is independently halogen, -C\-4 alkyl, -Cl-4 
haloalkyl, -O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -N(RaRb), phenyL or 
-(CH2)l-2-phenyl; 
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the saturated heterocyclic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl optionally substituted 
with -O-Ci-4 alkyi, -Ci_4 haloalkyl, -O-Ci-4 alkyl, -O-Ci .4 haloalkyi, oxo, 
phenyl, -(CH2)l-2-ph€»3^ -C(=0)-phenyl, -CX>2-phenyl, 
5 -<X>2^CH2)l-2^henyl,a5-ar6^ 

containing from 1 to 4 heteroaioms independently selected from N, O and S, 
or a 5- or 6-membered heteroaxomatic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
10 substituted with from 1 to 4 substituents each of which is independently 

halogen, altyl, ^ 
phenyl, or ^CH2)l-2-i>henyl; 



15 



or a pharmaceutically acceptable salt thereof. 

6. The compound according to claim 4, wherein 



Rk is cycloalkyl selected from cyclopropyl, cyclopentyi and cyclohexyl; aryl selected 
from phenyl and naphthyl; a bicyclic carbocycle selected from indanyl and 
20 tetrahydronaphthyl; a 5~ or 6-membered saturated heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, piperazmyl, morpholinyl, pyranyl, tetrahydrofuranyl, 
imidazohdinyl, thiom 

isooxazolidinyl, and pyrazolidinyl; a 5- or 6-membered heteroaromatic ring selected 
from thienyi, pyridyl, imidazolyl, pyrrolyi, pyrazolyl, thiazolyl, isothiazolyl, 

25 thiadiazolyl, oxopiperidinyi, oxazolyl, isooxazolyl, oxadiazolyl, pyrazinyl, 

pyrimidinyl, triazolyl, tetrazolyi, furanyi, and pyridazinyl; or a bicyclic heterocycle 
selected from indolyl, indolinyl, tetrahydroquinolinyl, quinolinyl, l,4-dioxa-8- 
azaspiro[4.5]decyl, azabicyclo[2-2.1]heptyl, azabicyclo[2.1.1]hexyl, 
tetrahydroisoquinohnyl, i^ 

30 1,4-dioxinyl, and benzo-l^-dioxolyl; 

wherein the cycloalkyl, aryl, bicyclic carbocycle, saturated heterocyclic 
ring, heteroaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 
to 3 substituents each of which is independently 
35 (1) fluoro, 
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(2) cMoro, 

(3) bromo, 

(4) -CF3, 

(5) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

5 substituents each of which is independently -OH, -CN, 

-O-Ci^j alkyl, -OCF3, -N(RaRb), _G(=0)N(RaRb), or 
N(Ra>C(=OHCH2)0-2N(RbRC), 

(6) -OCF3, 

(7) -O-Cl-4 alkyl 
10 (8) -NO2, 

(?) oxo, 

(10) -C(=0)Ra, 

(11) -C02Ra, 

(12) -SRa, 

15 (13) -S(=0)Ra 

(14) -N(RaRb), 

(15) -C(=0)N(RaRb), 

(16) -C(=OHCH 2 )l-2-N(RaRb), 

(17) -N(Ra)C(=0)Rb 
20 (18) -S02Ra, 

(19) -Rm, 

(20) <H(CH3>-Rm, 

(21) -CH2-R m . 

(22) -(CH2)0-2-N(RaHCH2)0-2-R m , 
25 (23) -0-(CH2)l-2-R m , 

(24) -(CH2)0-l-S-(CH2)0-2-R m , 

(25) -(CH2)0-l-C(=OHCH2)0- 2 -R m , 

(26) ^CH2)0-l-C(==O)-O-(CH2)0-2-R m . 

(27) -C(=0)N(Ra)-Rm, 
30 (28) -N(Ra)C(=0>Rm, 

(29) -N(Ra)C(^H<^2)l-2-R m .whereanuteKCH2)l-2- moiety is 

optionally substituted with -N(R a Rb), 

(30) -N(Ra>C(=0)-N(Rb)-(CH2)l-2-R m , 

(31) -N(Ra>C(=0)-0-(CH2)l-2-R m , 
35 (32) -N(Ra>C(=0)-N(Rb)S02-R m , 
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(33) -OH; 

or a pharmaceuticaUy acceptable salt thereof. 

5 7. The compound according to claim 6, wherein 

• each Rm is independently aryl selected from phenyl and naphthyl; a 5- or 6-membeied 
saturated heterocyclic ring selected from pyrrolidinyi, imidazolidinyl, pyrazolidinyl, 
piperidinyl, piperazdnyl, thiazolidinyl, and morpholinyl; or a 5- or 6-membered 
10 heteroaromatic ring selected from thienyl, pyridyi, imidazolyl, pyrrolyl, pyrazolyl, 
thiazolyi, isothiazolyi, oxazolyl, isooxazolyl, oxadiazolyi, thiadiazolyl, pyrazinyl, 
pyiimidinyl, triazolyl, tetrazolyl, furanyl, and pyridazinyl; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyl, -CF3, -0-Ci_4 alkyl, -OCF3, or 
15 -N(R*Rb) ; 

the saturated heterocyclic ring is optionally substituted with 1 or 2 
substituents each of which is independently -Cl-4 alkyl, -CF3, -O-C1-4 alkyl, 
-OCF3, oxo, phenyl, -(CH2)l-2-pbenyl, -C(=0)-phenyl, -CC>2-phenyi, or 
-C02-CH2-phCTyl; and 

20 the heteroaromatic ring is optionally substituted with 1 or 2 

substituents each of which is independently rCi-4 alkyl, -CF3, -0-Ci_4 alkyl, 
-OCF3, oxo, phenyl, or -(CH2)l-2-phen)d; 



25 



or a pharmaceuticaUy acceptable salt thereof. 



8. The compound according to claim 1, wherein R2 is -H or -Cl-6 
alkyl which is optionally substituted with one of: 

(1) -N(RaRb), 

(2) phenyl which is optionally substituted with from 1 to 4 

30 substituents each of which is independently halogen, -Cl-4 

alkyl, -Cl-4 haloalkyl, -O-Cl^ alkyl, -O-Ci-4 haloalkyl, or 
-Co-6 alkyl-NORaRb), or 

(3) a 5- or 6-membeied saturated monocyclic heterocycle which 
contains from 1 to 4 heteroatoms independently selected from 

35 ■ . N, O and S; wherein the heterocycle is optionally substituted 
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with from 1 to 4 substituents each of which is independently 
-Cl-6 allcyL, -O-Ci-6 alkyi, oxo, or phenyl; 

or a pharmaceutically acceptable salt thereof. 

5 

9. The compound according to claim 8, wherein R2 is 

(1) -H, 

(2) -Ci^alkyl, 

(3) <CH2)l-3-N(R«b), 

10 (4) -(CH2)l-3-phenyl, wherein the phenyl is optionally substituted 

with from 1 to 3 substituents each of which is independently fluoro, chloio, bromo, 
-Ci^4 alkyl, -Cl-4 fluoroalkyi, -O-Cl-4 alkyi. -O-Ci^ fluoroalkyi, or 
<CH2)l-3-N(R^b); or 

(5) -(012)1-3^^ wherein Rt is a 6-membered saturated 
15 heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
OandS; 

or a pharmaceutically acceptable salt thereof. 

20 10. The compound according to claim 9, wherein R2 is -H or 

methyl; or a pharmaceutically acceptable salt thereof. 

11. The compound according to claim 10, wherein R2 is -Efc or a 
pharmaceutically acceptable salt thereof. 



25 



12. The compound according to claim 1, wherein 
R3 is -H or -Cl-4 alkyi; or a pharmaceutically acceptable salt thereof. 



13. The compound according to claim 12, wherein R3 is -H or 
30 methyl; or a pharmaceutically acceptable salt thereof. 

14. The compound according to claim 13, wherein R3 is -H; or a 
pharmaceutically acceptable salt thereof. 

35 15. The compound according to claim I, wherein R4 is 
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(1) Ci^alkyl, 

(2) Ci-4 alkyl substituted with fiom 1 to 3 substituents each of 
which is independently -OBI, O-Ci-4 alkyl, or -O-Ci-4 
haloalkyl, 

(3) Ci-4 alkyl which is substituted with an aryl or with two aiyls 
which aie the same or different, and is optionally substituted 
with -OH, 

(4) Ci-4 alkyl substituted with one of: 

(i) C5-7 cycloalkyl, 

(ii) a fused bicyclic carbocycle consisting of a 
benzene ring fused to a CS-7 cycloalkyl, 

(iii) a 5- or 6-membered saturated heterocyclic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 

(iv) a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, or 

(v) a 9- or 10-membered fused bicyclic heterocycle 
containing from 1 to 4 heteroatoms 
independently selected from N, O and S, 
wherein at least one of the rings is aromatic; 

(5) C2-4 alkynyl optionally substituted with aryl, 

(6) C3-.7 cycloalkyl optionally substituted with aryl, 

(7) aryl, 

(8) a fused bicyclic carbocycle consisting of a benzene ring fused 
to a C5_7 cycloalkyl, 

(9) a 5- or 6-membered saturated heterocyclic ring containing from 
1 to 4 heteroatoms independentiy selected from N, O and S, 

(10) a 5- or 6-membered heteroarornatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, or 

(11) a 9- or 10-membered fused bicyclic heterocycle containing 
from 1 to 4 heteroatoms independently selected from N, O and 
S, wherein at least one of the rings is aromatic; 

wherein 
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each aryi in (3) or the aiyi in (5), (6) or (7) or the fused 
carbocycle in (4)(ii) or (8) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, 
-Ci-4 alkyl, -Ci-4 alkyl-ORa, -Ci_4 haloalkyi, -O-Ci^t alkyl, 
5 -0^i^haloaD^,<^,^02,-N(RaRb),-Ci^ 

alkyl-N(RaRb), -C(=0)N(R^b), -C(=0)Ra -C02R a , -Cl-4 
alkyl-CXDiRa, -OC02R a , -SR a , -S(==0)R a -SC>2R a 
-N(Ra)S02R b , ^0^(RaRb), -N(Ra)CX^)Rb 
-N(R a )C!02R b , -Cl-4 aIkyl-N(R a XX)2R b ) phenyl, -Ci-4 
10 alkyl-phenyl, -O-phenyl, or -(CH2)0-2-bet wherein het is a 5- 

or 6-membered heteroaromatic ring containing from 1 to 4 
heteroatoms independently selected from N, O and S, and het is 
optionally fused with a benzene ring, and is optionally 
substituted with 1 or 2 substituents each of which is 
15 independendy -Ci_4 alkyl, -Ci^ haloalkyl, -CM^i^ alkyl, 

-O-Ci-4 haloalkyi, or -C02R a ; 

the saturated heterocyclic ring in (4)(iii) or (9) is 
optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, 
20 -O-Ci-4 alkyl, -O-Ci-4 haloalkyl, oxo, phenyl, or a 5- or 6- 

membered heteroaromatic ring containing from 1 to 4 
heteoatoms independently selected from N, O and S; and 

the heteroaromatic ring in (4)(iv) or (10) or the fused 
bicyclic heterocycle in (4)(v) or (11) is optionally substituted 
25 with from 1 to 4 substituents each of which is independently 

halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Ci-4 alkyl, -CM^i^. 

haloalkyl, oxo, or phenyl; 
a pharmaceutical^ acceptable salt thereof ." 

16. The compound according to claim 15, wherein R4 is: 



35 



(2) 



Ci_3 alkyl substituted with 1 or 2 phenyls, and is optionally substituted 
with an -OH, 

Cl-4 alkyl substituted with one of: 
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(i) cyclohexyi, 

(ii) naphthyl, 

(in) a fused bicyclic carbocycle selected from 




(iv) a saturated heterocyclic ring containing from zero to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms, 

(v) a 5- or 6-membered heteroaromatic ring containing from zero 
to 1 heteroatoms selected from O and S and from 1 to 3 



nitrogen atoms, or 
(vi) a fused bicyclic heterocycle selected from 




C3-6 cycloalkyl optionally substituted with phenyl, 
phenyl or naphthyl, 

a fused bicyclic carbocycle selected from 




a saturated heterocyclic ring containing from zero to 1 oxygen atoms 
and from 1 to 3 nitrogen atoms, 



-272- 



WO 03/035076 



PCT/GB02/04742 



(8) a 5- or 6-membered heteroaromatic ring containing from zero to 1 
heteroatoms selected from O and S and from 1 to 3 nitrogen atoms, or 

(9) a fused tricyclic heterocycle selected from 

wherein IX is -H or -OH; 

each phenyl in (1) or the phenyl in (3) or (4) or (5) or the 
naphthyl in (2)(ii) or (5) is optionally substituted with from 1 to 3 

10 substituents each of which is independently fluoro, bromo, chloro, 

-OH, -Ci-4 alkyl, -CF3, -O-Ci^ alkyl, -OCF3, -CNT, -NO2, 
-(CH2)l-2-N(R a Rb), -C(=0)Ra -C02R a > -SR a , -S(=0)R a , -SO2PA 
-N(R»)S02Rb -SC^CRaRb), or -N(Ra)C02R b ; and is additionally 
and optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 

15 -O-phenyl, or -<CH2)0-2-h et wherein het is thiadiazolyl or indolyl, and 

hetis optionally substituted with -C1-4 alkyl, -CF3, -O-Ci-tf alkyl, 
-OCF3, or -C02R a ; 

the saturated heterocyclic ring in (2)(iv) or (7) is optionally 
substituted with from 1 to 3 substituents each of which is 

20 independently halogen, -Ci_4 alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, oxo; 

and is additionally and optionally mono-substituted with phenyl or a 
heteroaromatic ring selected from pyridyl, pyrimidinyl, and pyiazinyl; 
and 

the heteroaromatic ring in (2)(v) or (8) is optionally substituted 
25 with from 1 to 3 substituents each of which is independently halogen, 

-Ci_4 alkyl, -CF3, -O-Ci^f. alkyl, -OCF3, or oxo; and is additionally 

and optionally mono-substituted with phenyl; 
or a pharmaceutically acceptable salt thereof. 

30 

17. The compound according to claim 15, wherein R4 is: 
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R 5 



wherein 
Qis 

5 (1) ethynyl optionally substituted with aryl, 

(2) C5-7 cycloalkyl, 

(3) aryl, 

(4) a fused bicyclic carbocycle consisting of a benzene ring fused to a 
C5-7 cycloalkyl, 

10 (5) a 5- or 6-membered saturated heterocyclic ring containing from 1 to 4 

heteroatoms independently selected from N, 6 and S, 

(6) a 5- or 6-membered heteroaromatic ling containing from 1 to 4 
heteroatoms independently selected ficomN, O and S, or 

(7) a 9- or 10-membered fused bicyclic heterocycle containing from 1 to 4 
15 heteroatoms independently selected from N, O and S, wherein at least 

one of the rings is aromatic; 
wherein 

aryl in (1) or (3) or the fused carbocycle in (4) is optionally 
substituted with from 1 to 4 substituents each of which is 

20 independently halogen, ^H, alkyl, alkyl^Ra, -<:i^ ^ 

haloalkyl, -OCi^* alkyl, -O-Ci^ haloalkyl, -CN, -NO2, -N(RaRb), 
-Cl-4 alkyl-N<RaRb), -C(=0)N(RaRb), -C(=0)Ra -CX>2R a , -Cl-4 
alkyl-CC>2R a , -CXX)2R a , ^SR a , -S(=0)Ra -SC>2R a , -N(R a )S02R D , 
-S02N(R a Rb), -N(Ra)C(=0)Rb, -N0^ a )CO2R b , -Cl-4 

25 alkyi-N(R a )C02R b , phenyl, -Cl-4 alkjd-phenyl, -O-phenyl, or 

-<CH2)0-2-*et wherein het is a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O 
and S, and het is optionally fused with a benzene ring, and is optionally 
substituted with -Cl-4 alkyl, -Ci-^ haloalkyl, <)-Ci^ alkyl, -0~Ci_4 

30 haloalkyl, or -C02R a ; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
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-Ci-4 alkyl, -Gi-4 haloalkyl, -0-Ci^4 alkyl, -O-Ci-4 haloalkyl, oxo, 
phenyl, or a 5- or 6-membered heteroaromatic ring containing from 1 
to 4 heteroatoms independently selected from N, O and S; and 

the heteroaromatic ring in (6) or the fused tricyclic heterocycle 
5 in (7) is optionally substituted with from 1 to 4 substituents each of 

which is independently halogen, -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Ci^j 
alkyl, -OCi^4 haloalkyl, oxo, or phenyl; 

R5 is H, methyl, or CH2OH, with die proviso that when R5 is CH2OH, then Q is aryl; 
10 and 

p is an integer equal to zero, 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

18. The compound according to claim 17, wherein Q is 



15 



(1) C=C-R U wherein R u is H or phenyl, 

(2) phenyl or naphthyl, 

20 (3) cyclopentyl or cyclohexyl, 

(4) a fused bicyclic carbocycle selected from the group consisting of 
indanyl, tetrahydronaphthalenyl, and benzocycloheptyl, 

(5) a saturated heterocyclic ring selected from the group consisting of 
tetrahydrofiiranyl, pynolidinyl, imidazolidinyl, piperidinyl, piperazinyl, 

25 morpholinyl, thiomoipholinyl, thiazolidinyl, isothiazolidinyl, 

oxazolidinyl, isooxazohdinyl, and pyrazolidinyl, 

(6) a heteroaromatic ring selected from the group consisting of thienyl, 
pyridyl, imidazolyl, pynolyl, pyrazolyl, thiazolyl, isomiazolyl, 
oxazolyi, isooxazolyi, oxadiazolyi, pyrazinyl, pyrimidinyl, triazolyl, 

30 tetrarolyl, fuianyl* and pyridazinyi, or 

(7) a fused bicyclic heterocycle selected from the group consisting of 
benzothiophenyl, indolyl, pyridoimidazolyl, indazolyl, 2,3- 
dihydrobenzo- 1 ,4-dioxinyl, dihydrobenzofuranyl, benzo- 1 3-dioxolyl, 
quinolinyl, and isoquinolinyl; 
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wherein 

the phenyl in (I) or the phenyl or naphthyi in (2) is optionally 
substituted with from 1 to 4 substituents each of which is 
independently halogen, -OH, -Cl-4 alkyl, -Cl-4 haloalkyl, -O-Gi-4 
5 alkyl, -O-C1-4 haloalkyl, -CN, -NO2, -Ci^ alkyl-N(RaRb), 

-C(=0)Ra, -C02R a , -Cl-4 aIkyi-C02R a , -SR a , -S(=0)R a SO&L*, 
-NCRa)S02Rb, -S02N(R a Rb), -N(Ra)C02Rb, -C\-4 
alk^-N(Ra)C02Rb, phenyl, -(CH2)l-2-ph€ai3d, -O^haiyl, or 
-<CH2XK-2-h et wherein het is pyrrolyl, pyrazolyl, imidazole, triazolyl, 
10 thiazolyl, oxazolyi, isothiazolyl, isooxazolyl, pyridyl, pyrazinyl, 

thiadiazolyl or indolyl, and het is optionally substituted with -Cl-4 
alkyl, -CF3, -O-C1-6 alkyl, -OCF3, oxo, or -CX>2R a ; 

the fused carbocycle in (4) is optionally substituted with from 1 
to 4 substituents each of which is independently halogen, -OH, -Cl-4 
15 alkyl, -C14. haloalkyl, -O-C14. alkyl, -O^i^ haloalkyl, -Ci^4 

alkyl-N(RaRb), -C(=0)Ra, -CO2R 21 , -SR a , -S(=0)R a , -S02R a 
-NCR a )C02Rb, phenyl, -(CH2)l-2-phenyl, or -O-phenyl; 

the saturated heterocyclic ring in (5) is optionally substituted 
with from 1 to 4 substituents each of which is independently halogen, 
20 -Cl-4 alkyl, -Cl-4 haloalkyl, -O-C14. alkyl, -O-Ci-4 haloalkyl, oxo, 

phenyl, pyridyl, pyrazinyl, or pyrimidinyi; and 

the heteroaromatic ring in (6) or the fused tricyclic heterocycle 
in (7) is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -Cl-4 alkyl, -C1-4 haloalkyl, -O-Ci-4 
25 alkyl, -O-Ci-4 haloalkyl, oxo, or phenyl; 

or a pharmaceutically acceptable salt thereof. 

19. The compound according to claim 18, wherein Q is phenyl, 
30 which is optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, bromo, chloro, -OH, -Cl-4 alkyl, -C1-4 fluoroalkyl, -O-Cl-4 
alkyl, -O-C1-4 fluoroalkyl, -CN, -SRa, -<CH2)l-2-N(R a Rb), ^02^^ ~N(Ra)S02Rb, 
~S02N(R a R^), <CH2)0-2-CO2R a *> -(CH2)0-2-N(Ra)CO2R^*, -NO2, or phenyl; 

35 each R a is independently H, methyl, or ethyl; 
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each Rb is independently H, methyl, or ethyl; and 
each Ra* and R*>* is independently H or alkyl; 

5 • 

or a pharmaceutically acceptable salt thereof . 

20. The compound according to claim 19, wherein R5 is H and p is 
zero; or a pharmaceutically acceptable salt thereof. 

10 

21. The compound according to claim 20, wherein Q is phenyl 
which is optionally substituted with from 1 to 3 substhuents, each of which is 
independently -F, -Br, -CI, -OH, -Ci-4 alkyl, -Cl-4 fluoroalkyl, -O-Cl-4 alkyl, 
•O-Cl-4 fluoroalkyl, -CN, -SRa or -S02R a ; 

15 

or a pharmaceutically acceptable salt thereof. 

22. The compound according to claim 21 , wherein Q is 
p-fluorophenyl or 23-dwmethoxyphenyl; 

20 

or a pharmaceutically acceptable salt thereof . 

23. The compound ac^rding to claim 1, wherein 

25 Rlis-Rk; 

Rk is a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; 

wherein the heteroaromatic ring is optionally substituted with from 1 to 
30 3 substituents each of which is independently 

(1) halogen, 

(2) -C 1-6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Cl-t alkyl, -O-Ci^ haloalkyl, -C(=0)Ra -C02Ra 
35 -SRa ^S(=Q)Ra -N(RaRb), -C(=OKCH2)0-2N(RaRb), 
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N(Ra)-C(=OHCH2)0-2NaibRC) i _S02Ra, 
-N(R»)S02R b , -S02N(RaRb), or-N(Ra)<^Rb) == o, 

(3) -N02, 

(4) oxo, 

5 (5) -C(=OJR a , 

(6) -OOiRa 

(7) -C(=0)N(RaRb), 

(8) -C(=0)-Cl-4alkyl-N(RaRb), 

(9) -Rm, 

10 (10) -Ci_6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloaDcyl, -O-Ci-4 alkyl, 
-O-Ci^ haloalkyl, -C(=0)Ra -CO^ a , -SRa, 

-S(=0)Ra, -N(RaRb), _N(Ra)C02Rb, -S02R», 
15 -N(Ra)S02JRb,-S02N(RaRb),or-N^ia)-C(Rb) =3 o, 

(11) -Co-4alkyl-N(Ra)-Co-4 alkyl-Rm, 

(12) -Co-4 alkyl-O-Co-4 alkyl-Rm, 

(13) -Co-4alkyl-S-Co-4 alkyl-Rm, 

(14) -Co-4 alkyl-C(=O)-C0-4 alkyl-Rm, 
20 (15) -C(=O)-O-C0-4 alkyl-Rm, 

(16) -C(=O)N(Ra)-C0-4 alkyl-Rm, 

(17) -N(Ra)C(=0>Rm, 

(18) -N(Ra)C(=0)-Ci-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
25 is independently halogen, -OH, -CN, -Cl-4 haloalkyl, 

-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , 
-SRa, -S(=0)Ra, -NfRaRb), -N(Ra)C02Rb, -S02R a , 
-N(Ra)S02Rb, -S02N(R a Rb), or-N(Ra>C(Rb)=0, 

(19) -N(Ra)-C(=0)-N(Rb)-Ca4 alkyl-Rm, 
30 (20) -N(Ra)-C(==O)-O-C0^ alkyl-Rm, or 

(21) -N(Ra>C(=O)-N(Rb)S02-Ca4 alkyl-Rm; 



-278- 



WO 03/035076 



PCT/GB02/04742 



wherein each R m is independently aryi selected from phenyl and naphthyl or a 5- or 6- 
membered heteroaromatic ring containing from 1 to 3 hetero atoms independently 
selected from N, O and S; wheiein " 

the aryi is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci^t alkyi, -CF3, -O-Ci-4 alkyi, -OGF3, or 

-N(RaRb);and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independentiy -Cl^. alkyi or oxo; and 

10 each Ra and Rb is independently -H or alkyi; 
or a pharmaceutically acceptable salt thereof. 



24. The compound according to claim 23, wherein Rl is: 




R6a is: 



(1) -H, 



20 
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wherein X* is a single bond connecting the caibonyl carbon to the 

carbon substituted with X2, -O-, or -NH-; 
X? is -H, -NH2, or -N(H)C02Ra; 

Yl is -H, halo or -Cl-4 alkyl; and 

5 r is an integer equal to zero, 1 or 2; and 

R6b is >H or -NO2 ; and 
R? is -H or -Cl-4 alkyl; 

10 

or a pharmaceutical^ acceptable salt thereof. 

25. The compound according to claim 24, wherein 
15 R6a and R^b are both -H; and 

R7is-Hor-CH3; 

or a pharmaceutically acceptable salt thereof. 

20 

26. The compound according to claim 25, wherein 
R2 is -H or methyl; 

25 R3is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-OCi~4 alkyl, -OCF3, -CN, or -S02Ra ; and is additionally arid optionally mono- 
30 substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

or a phannaceutically acceptable salt thereof. 
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27. Hie compound according to claim 1, wherein: 

Rlis-Rk; 

5 Rk is phenyl which is optionally substituted with from 1 to 3 substituents each of 
which is independently: 

(1) halogen, 

(2) -Ci_6 alkyl, which is optionally substituted with from 1 to 5 

substituents each of which is independendy halogen, 
10 -OH.-0-C1-4 alkyl, -O-Ci-4 haloallsyl, -CX^JRa, 

-C02Ra, -SR a , -S(=0)Ra, -N(RaRb), 
-C<=OHCH 2 )0-2N(R a R b ), 
N(Ra>C(=OHCH2)0-2N(RbRC), -S02Ra, 
-N^a^O^b, ^02N(RaRb), or-NCRaKXRb)^, 

15 (3) -N02, 

(4) -C(=0)Ra, 

(5) -C02Ra, 

(6) -C(=0)N(RaRb), 

(7) -C(=0>Ci^alkyl-N(RaRb), 

20 (8) -Rm, 

(9) -Ci_6 alkyl-Rm, wherein the alkyl is optionally substituted with 

from 1 to 5 substituents each of which is independendy 
halogen, -OH, -CN, -CJ.-4 haloalkyl, -O-Ci-4 alkyl, 
-O-Ci-4 haloalkyl, -C(=0)Ra, -C02R a , -SRa, 
25 -S(=0)Ra,-N(RaRb),_N(Ra)CXD2Rb,-S02Ra, 

-N(Ra)S02Rb, -SQ2N0RaRb), or -N(^a)-C(Rb)=0, 

(10) -QMalM-N(Ra)-Q^alkyI-Rm, 

(11) -Co-4 alkyl-O^QM alkyl-Rm, 

(12) -C0-4 alkyl-S-C0-4 alkyl-Rm, 

30 (13) -Co-4 alkyl-C(=O)-C0-4 alkyl-Rm, 

(14) -C(=0)-0-Ca4 alkyl-Rm, 

(15) -C(=O)NiRa)-C0-4 alkyl-Rm, 

(16) -N(Ra)C(=q)-Rm, 

(17) ^(Ra)C(=0>Ci-6 alkyl-Rm, wherein the alkyl is optionally 
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substituted with from 1 to 5 substituents each of which 
is independently halogen, -OH, -CN, -Ci-4 haloalkyL, 
-O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra, -C02Ra 
-SRa, -S(=0)Ra -N(RaRb), -N(Ra)(X>2Rb -SCfcRa, 

5 -N(R a )S02Rb, -SO^<JR^ 

(18) -N(Ra)43(^)-N(Rb)4^allcyl-Rm, 

(19) -N(Ra)-C(=O)-O-C0^ alkyl-Rm, or 

(20) -N(Ra)^=0)-N(Rb)S02-Co^aIkyI-Rin; 

10 wherein each Rm is independently aryl selected from phenyl and naphthyl ; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 3 heteroatoms independently selected from N, O and S; wherein 
the aryl is optionally substituted with from 1 to 3 substituents each of 
15 which is independendy halogpn, -Cl-4 alkyl, -<]M^i^ alkyl, -OCF3, or 

-N(RaRb); 

the saturated heterocychc ring is optionally substituted with from 1 to 3 
substituents each of which is independendy -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2)l-2-phenyl, 
20 -<^==0>phenyl, -CX>2-phenyl, or -CX>2KCH2)l-2--pbenyl; and 

die heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independendy -Cl-4 alkyl or oxo; 

or a pharmaceutically acceptable salt thereof. 

25 

28. Hie compound according to claim 27, wherein Rl is phenyl 
which is mono-substituted with one of: 

(1) fluoro, chloro, or bromo, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
30 substituents each of which is independendy -OH, -O-Cj-4 

alkyl, -OCF3, -C(=0)Ra, -CO2R 21 , -SR a , -N(RaRb), or 
-C(=0)N(RaRb), 

(3) -NO2, 

(4) -Ci^aMqd-Rm, 

35 . (5) -0-(CH2)l-2-R m , 
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(6) KCH2)0-2-S-(CH2)0.2-R m , 
<7) -N(Ra)C(=0)-Rm 

(8) -N(Ra)C(=OHCH2)l^2-R in » wherein the (CH2)l-2 moiety is 

optionally mono-substituted with -N(RaRb) or 
5 -N(Ra)CX>2R b , or 

(9) -N(Ra>C(=0).N(RbHCH2)l-2-R m ; 

wherein R™ is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
10 or a 5- or 6-membered heteroaromatic ring containing ficom 1 or 2 nitrogens; wherein 
die aryl is optionally substituted with from 1 to 3 substituents each of 
which is independently halogen, -Cl-4 alkyi, -CF3, -€>-C\^ alkyi, -OCF3, or 
-N(RaRb) ; and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
15 substituents each of which is independently -Cl-4 alkyi or oxo; and is 

additionally and optionally mono-substituted with phenyl, -(CH2) 1-2-phenyl, 
-C(=0>-phenyi, -C02-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring is optionally substituted with 1 or 2 
substituents each of which is independently alkyi or oxo; and 

20 

each R a and R*> is each independently -H or alkyi; 
or a phannaceutically acceptable salt thereof. 
25 29. Hie compound according to claim 28, wherein 

R2 is -H or methyl; 
R3is-H;and 



30 



R4 is -CH2"Q» wherein Q is phenyl optionally substituted with from 1 to 3 . 
substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyi, -CF3, 
-O-Ci^t alkyi, -OCF3, -CN, or -S02R a ; and is additionally and optionally raono- 
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5 



substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

or a pharmaceutical^ acceptable salt thereof. 

30. The compound according to claim 1, wherein 

Rlis-Rk; 

10 Rk is a 5- or 6-membeied saturated heterocyclic ring containing from 0 to 1 oxygen 
atoms and from 1 to 3 nitrogen atoms or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated heterocyclic ring containing from 0 to 1 
oxygen atoms and from 1 to 3 nitrogen atoms; 

wherein the saturated heterocyclic ring or bicyclic heterocycle is 

15 optionally substituted with from 1 to 3 substituents each of which is independently 

(1) halogen, 

(2) -Ci-6 alkyL, which is optionally substituted with from 1 to 5 

substituents each of which is independently halogen, 
-O-Ci-4 alkyl, -O-Ci-4 haloalkyl, -C(=C)Ra, -CC>2R a , 
20 -SRa ^(=Q)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 

N(Ra>-C(=OHCH2)0-2N(RbR c ), -S02R a 
-N(Ra)S02R^ -S02N(R a R^), or -NCRa^^b)^, 

(3) -N0 2 , 

(4) oxo, 

25 (5) -C(=0)Ra, 

(6) -C02R a , 

(7) -C(=0)N(RaRb), 

(8) -C(=p>Ci-4 aDcyl-N(RaRb), 

(9) -SR a , 

30 (10) -S(=0)Ra, 

(11) -S02R a , 

(12) -N(RaRb), 

(13) .Rm, 

(14) -Ci_6 alkyl-Rm, wherein the alkyl is optionally substituted with 
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finom 1 to 5 substituents each of which is independently 
halogen, -OH, -CN, -Cl-4 haloalkyl, -O-Ci^ alkyl, 
-O-Cl^ haloalkyl, -C(=0)Ra, -C02R a » -SR a , 
-S(=0)Ra,-N(RaRb), -N(Ra)CX>2R b , -SO2RV 
5 -N(Ra)S02Rb -S02N(RaRb), or -NCRa^CRb^ 

(15) <kMalkyl-N(RaH^aIkyl-Rm, 

(16) -Co-4 alkyl-O-Co-4 alkyl-Rm 

(17) -€04 a!kyl-S-Co4 aUcyl-Rm, 

(18) -Co^alkyl-CX^)-^^ 
10 (19) -C(=OH)-C(M alkyl-Rm 

(20) <:(^)N(Ra>QM alkyl-Rm, 

- (21) -N(Ra)C(=0)-R m , 

(22) -N(Ra)C(=0)-Cl-6 alkyl-Rm, wherein the alkyl is optionally 

substituted with from 1 to 5 substituents each of which 
15 is independentiy halogen, -OH, -CN, -Cl-4 haloalkyl, 

-O-Ci-4 alkyl, -O-Cl-4 haloalkyl, -C(=0)Ra, -C02R a , 
-SR a , -S(=0)R a , -N(RaRb) s -N(Ra)C02R b , -S02R a , 
-N(Ra)S02R b , -SQ2N(R a R b ), or -N0Ra)-C(Rb)=o, 

(23) -N(Ra)^(==O)-N(Rb>C0^ alkyl-Rm, 
20 (24) -N(Ra)-C(=0)-0-Co-4 alkyl-Rm or 

(25) -N(Ra>C(=O)-Na^ b )SO2-C0-4 alkyl-Rm; 

wherein each R m is independently aryl selected from phenyl and naphthyl; a 5- or 6- 
membered saturated heterocyclic ring containing from 1 to 3 heteroatoms 
25 independently selected from N, O and S; a 5- or 6-membered heteroaromatic ring 

containing from 1 to 3 heteroatoms independently selected from N, O and S; or a 9- to 
10-membered tricyclic hetexocycle which is saturated or unsaturated and contains 
from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
30 which is independentiy halogen, -C1.4 alkyl, -CF3, -O-C1-4 alkyl, -OCF3, or 

-N(R a Rb); 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independendy -Cl-4 alkyl or oxo, and is 
additionally optionally mono-substituted with phenyl, -(CH2) 1-2-phenyl, 
35 -CX^>phenyl, -C»2-phOT^ 
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the heteroaromatic ting or the tricyclic heterocycle is optionally 
substituted with 1 or 2 siibstituents each of which is independently -Cl-4 alkyl 
oroxo; 

5 or a pharmaceutically acceptable salt thereof. 

3 1 . The compound according to claim 30, wherein 

Rl is: 



10 




(1) -H, 

(2) -Cl-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independendy -OH, -0-Ci_4 
alkyl, -OCF3, -C(=0)Ra, -CC>2Ra, -SRa, -N(RaRb), or 
-CC^NCRaRbx 

20 (3) -C(=0)Ra 

(4) -C02Ra, 



R8is: 

15 
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-<X=OKCH2)l-2-N(RaRl>), 

-S02R a , 
-(GH2)l-2-R m , 

<CH2)0-2-C(=OHCH2)0-2-R m . 

-c^=o)4D-(OT2)o-2-R m , or 

-C(=O)Nr(RaHCH2)0-2-R m ; 
is -H, -Ci-4 alkyl, or oxo; 
10 RlO is -H, -OH, -Cl-4 alkyl, -O-Ci^ alkyl, oxo, or -0-<CH2)l-2-R m ; 



H, 

-Cj_4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently OH, -O-Ci-4 
alkyl, -OCF3, -C(=0)Ra, -CQ2Ra, -SRa, -N(RaRb), or 
-C(=OJN(RaRb), 
-C(=0)Ra 
-C02R a , 

-C(=OHCH2)l-2-N(RaRb), 
-S02R a , 
-(CH2)l-2-R m » 

-(CH2)0-2-C(= 1 OHCH2)0-2-R m , 
-CX=OKKCH2)0-2-R m . or 
-C(=O)N(Ra)-(CH2)0-2-R in ; 

with the proviso that when one of R8 and Rl 1 is -<CH2)l-2-R m , 
-<CH2)0-2-C(=OHCH2)0-2-R m . -CX=O)-O-(CH2)0-2-R m , or 
-C(==O)NCRa><CH2)0-2-R m , *en the other of R8 and Rl 1 is other than 
30 -(CH2)l-2-R m , -(CH2)0-2-C(=OHCH2)0-2-R m , ^(=O)-O-(CH2)0-2-R m . or 
-C(=O)N(R a HCH2)0-2-R m ; 

Rm is aryl selected from phenyl and naphthyl; a 5- or 6-membered saturated 
heterocyclic ring containing 1 or 2 heteroatoms independently selected from N and O; 
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a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms selected 
from N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a saturated 
or unsaturated heterocycle containing from 1 to 3 nitrogen atoms; wherein 

the aryl is optionally substituted with from 1 to 3 substituents each of 
5 which is independently halogen, -Ci^ alkyl, -CF3, -O-Cl-4 alkyl, -OCF3, or 

-N(RaRb); and 

the saturated heterocyclic ring is optionally substituted with from 1 to 3 
substituents each of which is independently -Cl-4 alkyl or oxo; and is 
additionally and optionally mono-substituted with phenyl, -<CH2)l-2-pheiiyl, 
10 -C(=0)-phenyl, -CC>2-phenyl, or -C02-(CH2)l-2-phenyl; and 

the heteroaromatic ring or the bicyclic heterocycle is optionally 
substituted with 1 or 2 substituents each of which is independently -Cl-4 alkyl 

or oxo; and 

15 each R* and Rb is independently -H or -Cl-4 alkyl; 
or a pharmaceutical^ acceptable salt thereof . 

32. The compound according to claim 31, wherein 

20 

R2 is -H or methyl; 
R3 is -H;and 

25 R^is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 

substituents each of which is independently -F, -CI, -Br, -OH, -Cl-4 alkyl, -CF3, 
-O-Cl-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methyienedioxy attached to two adjacent ring carbon atoms, phenyl, 
or-O-phenyl; 

30 

or a pharmaceutical^ acceptable salt thereof. 

33. The compound according to claim 1, which is a compound of 

Formula (H): 
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° H .OH 



X /**■ 



(ED; 



wherein T is: 

(I) -H, 
5 (2) -OH, 

(3) -Ci_4 haloalkyl, 

(4) -Ci_3 alkyl, optionally substituted with -OH or -O-Ci-4. alkyl, 

(5) -O-Ci-4 haloalkyl, 

(6) -O-C1-4 alkyl 
10 (7) -N(RaRb), 

(8) -N(Ra)-(CH2)2-OH, 

(9) -N(Ra>CXD2R b , 

(10) -N(Ra)-C(=OHCH2)l-2-N(RaRb), 

(II) RK 

15 (12) -(CH2)l-4-Rk 

(13) -(CH2)0-2-O-<CH2X)-2-R k , 

(14) -<CH2)0-2-N(RaHCH2)0-3-R k , or 

(15) -<OT2)()-2-^(Ra)-C(=OHCH2)0-2-R k ; 

20 Rk is aryl selected from phenyl and naphthyl; a 5- or 6-membeied saturated 

heterocyclic ring containing from 1 to 3 heteroatoms independently selected from N, 
O and S ; a 5- or 6-membered heteroaromatic ring containing from 1 to 3 heteroatoms 
independently selected from N, O and S; or a bicyclic heterocycle which is a benzene 
ring fused to a 5- or 6-membered saturated or unsaturated heterocyclic ring containing 
25 from 1 to 3 heteroatoms independently selected from N, O and S; wherein 

die aryl is optionally substituted with from 1 to 4 substituents each of 
which is independently halogen, -C\-A alkyl, -C1-4 alkyl-ORa, -Ci-4 
haloalkyl, -O-C1-4 alkyl, -O-Ci^t haloalkyL or -N(RaRb) ; and 

the saturated heterocyclic ring is optionally substituted with from 1 to 4 
30 substituents each of which is independently -Ci^ alkyl; -Cl^t alkyl-ORa; 
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-Cl-4 haloaDcyl; -O-Cl-4 alkyl; -O-Ci-4 haloalkyl; -C(=0)Ra; oxo; 
ethylenedioxy spiio substituted on a ring carbon; phenyl; -CBfc-phenyl; a 5- or 

6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 
independently selected from N, O and S; -CH2-saturated heterocycle which is 

5 a a 5- or 6-membered ring containing from 1 to 4 heteroatoms independently 

selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; 

the heteroaromatic ring is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl, -Cl-4 aIkyl-OR a , 
10 -Cl-4 haloalkyl, -G-Ci^4 alkyl, -O-Ci^ haloalkyl, or oxo; and 

the bicyclic heterocycle is optionally substituted with from 1 to 4 
substituents each of which is independently -Cl-4 alkyl or oxo; 

r12 is phenyl which is optionally substituted with from 1 to 3 substituents each of 
15 which is independently -F, -CI, Br, -Ci^ alkyl, -CF3, -O-Cl^ alkyl, -OCF3, 

methylenedioxy attached to two adjacent carbon atoms, or phenyl; 
each R a and R*> is independently -H or -Cl^4 alkyl; and 

20 s is an integer equal to zero, 1, 2, or 3; 

or a pharmaceutical^ acceptable salt thereof. 

34. The compound according to claim 33, wherein 

25 

R3 is -H; and 

R* is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
substituents each of which is independently -F, -CI, -Br, -OH, -Ci_4 alkyl, -CF3, 
30 -O-C1-4 alkyl, -OCF3, -CN, -SRa, or -S02R a ; and is additionally and optionally 
mono-substituted with methylenedioxy attached to two adjacent ring carbon atoms, 
phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 
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35. The compound according to claim 33, wherein 
sis zero, 1 or 2; 

5 

and with the proviso that when s is 1 or 2, T is -H; 

or a phannaceuticaUy acceptable salt thereof. 

10 36. The compound according to claim 1, which is a compound of 

Formula (HI): 




wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
15 is independently -F, -CI, -Br, -OH, -C1.4 alkyl, -CF3. -O-Cl-4 alkyl, -OCF3, -CN, 
-SR a , or -S02R a ; and is additionally and optionally mono-substituted with 
methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyl; 

or a pharmaceutically acceptable salt thereof. 

20 

37. Hie compound according to claim 1, wherein 

Rlis 

(1) -Cl-4 alkyl, which is optionally substituted with 1 to 3 
25 substituents each of which is independently fluoro, chloro, -OH, 

-O-Ci-4 alkyl, -O-Cl-4 haloalkyi, -C(=G)Ra -C02R a , -SRa, 
-S(=0)Ra -N(RaRb), -C(=OHCH2)0-2N(RaRb), 
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-NCRaKX^HCH^l-ZNCRbRC), -S02R a , -N(Ra)S02Rb, 



NR b 



R d 

n I 

-S02N(RaRb), JST(R a )-C(R b >=0, R ° 



-N(Ra)C(=0)N(Rl>RC), -N(R a )C(=O)C^=0)N<RbRc), or 
-N(Ra)C(=0)ORb, 
5 (2) -(CH2)i-3-R k . 

(3) -(CE2)l-3^CH2)0-2-R k , 

(4) -<CH2)l-3-N-(CH2)0-2-R k . 

(5) -(CH2)l-3-N(R a )C(=OHCH2)0-2-R k , 

(6) -(CH2)l-3-N(R a )C(=O)-CKCH2)0-2-R k . 
10 (7) -(CH2)0-3-C(=O)N(R a HCH2)0-2-R k ,or 

(8) -C(=OHCH2)0-2-R k , 

(9) -C(C3El3)2N(RaXX=OXX3l2R k , 

(10) -C(CH3)2N(R a )CH2R k , 

(11) -C(CH3)2N(R a )C(=0)Rk, 

15 (12) -C(Rb)(N(Ra)C(=O)Rl9(CH20Rc), or 

(13) -CXR^QSf^CTl^R^CHiORc), 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(CH2)l-3-R k , then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 

20 tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 
to 4 heteioatoms independently selected from N, O and S; a 5- or 6-membered 
heteioaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heterocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 

25 heteroatoms independently selected from N, O and S, with the proviso that the 
. bicyclic heterocycle is not benzo-13-dioxolyl ; 

wherein die aryl, bicyclic carbocycle, saturated heterocyclic ring, 
heteioaromatic ring, or bicyclic heterocycle is optionally substituted with from 1 to 3 
substituents each of which is independently 

30 (1) fluoro, chloro, or brpmo, 

(2) -OH, 

(3) -CN, 
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(4) -CF 3 , 

(4) -Ci-4 alkyl, which is optionally substituted with 1 or 2 
substituents each of which is independently -OH, -O-C1.4 
alkyl, -OGF3, -C(=©)Ra, -C02?i a , -SR a , or -N(RaRb), 

5 (5) -OCF3, 

(5) -O-C1-4 alkyl, 

(8) oxo, 

(9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra, 
10 (11) -C02R a , 

(12) -SRa 

(13) -S(=0)Ra, 

(14) -N(RaRb), 

(15) -(CH2)0-2-G(=O)N(RaRb), 

15 (16) -Q=OKCH2)l-2-N(RaRb), or 

(17) -S02R a ; 

or a phannaceutically acceptable salt thereof. 

20 38. The compound according to claim 37, wherein 

R2is-H;and 

R4 is -CH2-Q; wherein Q is phenyl optionally substituted with from 1 to 3 
25 substituents each of which is independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, 
-O-Ci-4 alkyl, -OCF3, -CN, or -S02R a ; and is additionally and optionally mono- 
substituted with methylenedioxy attached to two adjacent ring carbon atoms, phenyl, 
or -O-phenyl; 

30 each Ra and Rb is independendy -H or -Ci-4 alkyl; 

Rk is aryl selected from phenyl and naphthyl, with the proviso that when Rl is 
-(GH2)l-3-R k , then Rk is not phenyl; a bicyclic carbocycle selected from indanyl and 
tetrahydronaphthyl; a 5- or 6-membered saturated heterocyclic ring containing from 1 



-293- 



WO 03/035076 



PCT/GB02/04742 



to 4 heteroatoms independently selected from N, O and S; a 5- or 6-membered 
heteroaromatic ring containing from 1 to 4 heteroatoms independently selected from 
N, O and S; or a bicyclic heteiocycle which is a benzene ring fused to a 5- or 6- 
membered saturated or unsaturated heterocyclic ring containing from 1 to 3 
5 heteroatoms independently selected from N, O and S, with the proviso that the 

bicyclic hetecocycle is not benzo-13-dioxolyl; . . . 

wherein the aryL, bicyclic caibocycle, saturated heterocyclic ring, 
heteroaromatic ring, or bicyclic heteiocycle is optionally substituted with from 1 to 3 
substi tuents each of which is independently 
10 (1) fluoro, chloro, orbromo, 

(2) -OH, 

(3) -CN, 

(4) -CF3, 

(4) -Cl-4 alkyl, which is optionally substituted with 1 or 2 

15 substituents each of which is independently -OH, -O-Ci-4 

alkyl, -OGF3, -C(=0)R a , -C02R a , -SR a , or -NORaRb), 

(5) -OCF 3 , 

(5) -O-Ci^ alkyl, 
(8) oxo, 

20 (9) methylenedioxy attached to two adjacent ring carbon atoms, 

(10) -C(=0)Ra, 

(11) -C02Ra, 

(12) -SRa, 

(13) -S(=0)Ra, 
25 (14) -N(RaRb), 

(15) -(CH 2 )0-2-C(=O)N(RaRb), 

(16) -C(=OHCH2)l-.2-N(R a R b ), or 

(17) -S02R a ; 

30 or a pharmaceuticaliy acceptable salt thereof. 

39. The compound according to claim 1, which is a compound of 

Formula (TV): 
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(TV); 



wherein Q is phenyl optionally substituted with from 1 to 3 substituents each of which 
is independently -F, -CI, -Br, -OH, -C\^ alkyl, -CF3, -O-C1-4 alkyl, -OCF3, -CN, 
5 -SR a , or -S02R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyi; 

or a phannaceutically acceptable salt thereof. 

10 40. The compound according to claim 1, which is a compound of 

Formula (V): 




wherein 

15 

Rl3is-Hor-Ci^alkyl; 

R14 is -H, -Cl-6 alkyl, -C(=0)-Ci^ alkyl, -C(=OHCH2)0-2-J, or 
■ * ^(=°H>-(CH2)0-2-J; wherein J is aryl selected j&om phenyl and naphthyl; a 5- or 
20 6-membered saturated heterocyclic ring containing from 1 to 4 heteroatoms 

independently selected from N, O and S; or a 5- or 6-membered heteroaromatic ring 
containing from 1 to 4 heteroatoms independently selected from N, O and S; and 
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wherein the aiyl is optionally substituted with from 1 to 3 substituents 
each of which is independently fluoro, chloro, bromo, -CF3, -Ci^t alkyl, 
-OCF3, or -OCl-4 alkyl; and 

wherein the saturated heterocyclic ring or heteroaromatic ring is 
5 optionally substituted with from 1 to 3 substituents each of which is 

independently fluoro, chloio, bromo, -CF3, -Cl-4 alkyl, -OCF3, -O-Cl-4 

alkyl, or oxo; 

Rl5 and R*6 are each independently -Cl-6 alkyl; or alternatively Rl5 and Rl6 
10 together with the carbon atom to which they ate both attached form C3-8 cycloalkyl; 
and 

Q is phenyl optionally substituted with from 1 to 3 substituents each of which is 
independently -F, -CI, -Br, -OH, -Ci-4 alkyl, -CF3, -O-Ci-4 alkyl, -OCF3, -CN, 
15 -SRa, or -SC>2R a ; and is additionally and optionally mono-substituted with 

methylenedioxy attached to two adjacent ring carbon atoms, phenyl, or -O-phenyi; 

or a pharmaceutically acceptable salt thereof. 

20 41. Hie compound according to claim 40, wherein 

Rl5 and Rl6 are both methyl; or alternatively R*5 and Rl<5 together with the carbon 
atom to which they are both attached form cyelohexyl; 

25 or a pharmaceutically acceptable salt thereof. 

42. A compound according to claim 1, which is a compound 
selected from the group consisting of 

30 N^4-fluoroben2^1)-5,6^hyd^ 
carboxamide; 

N^4-fluorobenzyl)-5,6-dihydrox^^ 
carboxamide; 

35 
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2-[14>enzoyl-4^^-dim^ 
dihydix>xypyrimidine-4-caito 

2<l-benzoyl^methylpipeaazi^ 
5 carboxamide; 

NK4-fluorobenzyl)~5,6^ 
carboxamide; 

10 N^4-fluorobenzyl)-5,6^y^ 

tetrahydroquinolin-2-yI]pyrimid^^ 

N<4-fluorobe^l>-5,6^y^ 
yl]pyiimidine-4-c»rboxamide; 

15 

N<4-fluorolxaizyI>5,6-^ 
yI]pyrimidine-4<aitK)xaimde; 

2<l^ylpiperidin-2-yl>^ 
20 carboxamide; 

N^4-fluorobenzyi>5,6-<^ 
4-catboxamide; 

25 2Hl<acetylamino)corcl^^^ 
carboxamide; 

N<4-fluorobenzyl>5,6^^ 
yl]pyrimidine-4-«rtM>xami 

30 

NH^fluorobenzyI>5,6^hydroxy^^ 
carboxamide; 

N-(4-fluorobenzyI>5,6^ 
35 carboxamide; 
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2-[l^^-dime*hylgJ^^ 
dihydroxyp>rimidiiie-4-carboxainide; 

5 NK4-fluojx>benzyl^ 

Icarbonyl)amino]ethyl }pyrimidine^-c^rboxamide; 

2-[ Mdimethyiammo)-2^hra^ 
caiboxamide; 

10 

2-{ l-[(2,4-dimethyI-13-tbi^ 
dihydroxypyriinidiBe-4^rboxamide; 

2-[l-(3-chlorobeiizoyl)^iiiethyl^^ 
15 dihydroxypyrimidine-4-cartK)xam 

NK4-fluorobenzyl)-5,6K3Uhydroxy-2-[l-methyl^(me^ 
yl]pyrimidine-4-caiboxamide; 

20 N-(4-flucnx)benzyl>5,6-(Hhydro^ 
4-carboxamide; 

N<3-bromo^fluorobenzyl>241<dm 
dihydroxypyriniidine-4K^d3oxamide; 

25 

2-[l<dimethylamino)c^ 
caiboxamide; 

NK4-fluorobenzyI)-5,6-^ 
30 ylcaibcra^)amino]cyclohexyl}pyriini 

2<44)enzyl-l-methylpiperazm^^ 
caiboxamide; 
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N^^-dimethoxybenzyl^e^ 
yleth>i)phenyI]pyiiiiiidine-4-caitK>xamide; 

N-(4-fluorobenz>fl>5,^ 
5 yl)pyrimidine-4-caiboxaiQide; 

N^23-dimethoxyben^^ 
dihydroxypyrinudine-4-«ut)oxanu 

10 2{ManilMocariw>nyl^^ 
carboxamide; 

2-[(2S/*R)-l-beiizoyI-4<b 
dihydroxypyriioidine-4K^iboxamide; 

15 

N<4-fluc^beozyl>5,6-dihy<to^ 
yl]pyrimidme-4-carboxanude; 

N-(4-fluorobenzyI>5,6K^ ,2,3,4- 
20 teti^ydroisoquinolin-3-)i]pyiimidm 

N^4-fluoiobenzyl)-5,^^ 

Icarbonyl)amino]ethyl }pyriniidine-4-<iaTboxaniide; 

25 2<l-ben2»ylpiperidm-2^^ 
carboxamide; 

2<l-benzylpiperidin-2-y^^ 
carboxamide; 

30 

2<l-benzoylpym>lidin-2-yl^^ 
carboxamide; 

N^4-fluoiobenzyi)-5,^^ 
35 carboxamide; 
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N^23rdime&oxybeiizy^ 
4-carboxamide; 

5 N^4-fluorobenzyl)-5,6Ktihyd^ 
carboxamide; 

2^14>enzoyl-l^^,4-tetrahyd^oquinolm 
dihydroxypyrimidine-4-caib^ 

10 

2-{ l-[(NJ^Hdimethylglycyl)aniino]-2-phenylethyi}-N^ 
dihydroxypyrinudine-4-cai^ 

N^23-<iiniethoxybeiizyl>5,^^ 
15 ylmethyl)pheriyl]pyriim 

2-{44(diethylamino)methyl]^^ 
dihydroxypyrinudine-4-^iboxainide; 

20 N^4-fluorobenzyl)-5,6-dih^ 
yI]pyrimidine-4-«u1x)xamide; 

2<l-benzoylpynx>Udin-^ 
carboxamide; 

25 

tert-butyl 2-(4- { [(4-flucnnobenzyl)amino]carbonyl } -5,6-dihydbx>xypyrimidin-2-- 
yl)moipholine-4-cait>ox^ale; 

N^4-fluorx>benzyl}-5,6-dih^^ 
30 yl]pyriirudine-4-<^irboxamide; 

2-[2-(NJN-<lim^ 
5,6^hydroxypyrimidine-^^ 



-300- 



WO 03/035076 



PCT/GB02/04742 



2^1-ben2»yi-23^ydro-m-in^ 
dihytoxypyrimidiTie^4-carfaoxamide; 

2<2-b«izo)i-l ,2,3,4-tetrahydroisoquinoK^ 
5 dihydtoxypyrinridine-4^^ 

2^1-amino-2-phenylemyl)-N^4-flu^^ 
carboxamide; 

10 2-(4-ben2#imorphol^ 
carboxamide; 

NK^fluorobenzyl^.S-dihydroxy-Z-f l-[(l-methyl-lH-imidazol-2- 
. yl)caibonyl]piperidin-2-yl}pyiiim 

15 

N-(23Hdfimemoxybeiizyl)-5,6H^ 
ylmethyI)phenyl]pyriniidine-4-cai^ 

#-(4-fIuorobeii2yl>5,6^ 
20 carboxamide; 

W^4-HuorobenzyI>5,6-dih^^ 

2-{4-[({[(2^Morophenyl)sulfonyH 
25 dimethoxybenzyl)-5,6-dihydroxypyrimicHne-4 carboxamide; 

iV*-(4-fluorobenzyl)-5,6^^ 
dicarboxamide; 

30 2-Benzyi-AK^fluorobenzyl>5-hydro^ 
carboxamide; 

and pharmaceutically acceptable salts thereof. 
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43. A compound according to claim 42, which is a compound 
selected from the group consisting of 

N<4-fluorobenzyl>5,6-^ 
5 carboxamide; 

2~[lKdimeftylamino)-l-in^ 
carboxamide; 

10 N^4-fluorobetizyl)-5,6Klihydira 
carboxamide; 

24(dimethyIarnmoXphenyl)^ 
carboxamide; 

15 

2-{4-[(diethylamino)meth^ 
dihydroxypyrimidrne-4--carto 

N-4>enzyl-5,6Kiihydroxy-2^3^ 

20 

N<4-fluorobenzyl)-5,6^^ 
teti^ydroqiiinolin-2-yl]pyiirni 

and pharrnaceutically acceptable salts thereof. 

25 

44. A pharmaceutical composition comprising a therapeutically 
effective amount of a compound according to claim 1, or a pharrnaceutically 
acceptable salt thereof, and a pharrnaceutically acceptable carrier. 

30 45. A method of inhibiting HIV integrase in a subject in need 

thereof which comprises administering to the subject a therapeutically effective 
amount of the compound according to claim 1 or a pharrnaceutically acceptable salt 
thereof. 
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46. A method for preventing or treating infection by HIV or for 
preventing, treating or delaying the onset of AIDS in a subject in need thereof which 
comprises administering to the subject a therapeutically effective amount of the 
compound according to claim 1 or a pharmaceutical^ acceptable salt thereof. 

5 

47. The method according to claim 46, wherein the compound is 
administered in combination with a therapeutically effective amount of at least one 
antiviral selected from die group consisting of HIV protease inhibitors, non- 
nucleoside HIV reverse transcriptase inhibitors and nucleoside HIV reverse 

10 transcriptase inhibitors. 

48. A pharmaceutical composition which comprises the product 
prepared by combining an effective amount of a compound according to claim 1, or a 
pharmaceutical^ acceptable salt thereof, and a phannaceutically acceptable carrier. 

15 

49. A combination useful for inhibiting HIV integrase, for treating 
or preventing infection by HIV, or for preventing, treating or delaying the onset of 
AIDS, which is a therapeutically effective amount of a compound according to claim 
1, or a phannaceutically acceptable salt thereof, and a therapeutically effective amount 

20 of an HIV infection/AIDS antiviral agent selected from the group consisting of HIV 
protease inhibitors, non-nucleoside HIV reverse transcriptase inhibitors and 
nucleoside HIV reverse transcriptase inhibitors. 

50. A compound according to claim 1, which is a compound 
25 selected from the group consisting of 

benzyl i-[4^{[4-fluoro-2^methy^ 
dihydroxypyrimidin-2-yl]-^ 

30 2<l-amino-l-methylethy^ 

dihydroxypyrimidine-4-<^atK)xaimde; 

2-[HdimethylainmoH-m^ 
dihydroxypyriimdine-4-cart 
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2^1-aroinocyclopropyl)-N^ 

2-[l^dimethylamino)c7cloprop^]-N<4-f^ 
carboxamide; 

5 

N^4-fluoroben2^>5,6-<fihydioxy-2-{ l-[(pyrazra--2- 
ylcai±K)n>i)aniino]cyclopropyl }pyri midine-4-caiboxamide; 

benzyl l-(4-{ [(4-fluorobenzyl)ammo]cai^ 
10 yi)cyclopent>icarbamate; 

2^1-ammocyclopentylH^^ 

2-[l<dmiethylamino)cyclo^^ 
15 carboxamide; 

2<l-{ [(ethylamino)caitK)nyl]amino } -1-methylethyl)-^ 
dmydroxypyrinudme^ 

20 241Kbenzylamino)-l-n^ 
carboxamide; 

2-[l-<benzoylamino)-l-meto^ 
carboxamide; 

25 

2-{ l-|>enzyl(memyl)ammo]-l-memylethyl}-N^4-fluoro 
dihydroxypyrijmidme-4-<^ 

2-[l-<dimethyiaminoH -methyleth3d]-NK2Hemoxybeiizyl>5,6-dmy 
30 4-carboxamide; 

NK2^hlorobenzyl)-24Mdmi^ 
carboxamide; 
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N<2^MorobeBzyl)-24Mdimemy^ 
carboxamide; 

N-(5^Moro-2-memyIbe^ 
5 dihydroxypyrimidine-4-<^rboxami^ 

N-<4-fluorobenzyl>-5,6-dihydroxy-2-{ l-me*hyl-l-[(pyrazin-2- 
ylcarbonyl)ammo]ethyl }pyrimidiiie-4-carboxamide; 

10 2-[l-(diethyIammo}-l-memylera^^ 
carboxamide; 

N-(4-fluoiobeiizyI)-5,fr-dihydro 
carboxamide; 

15 

N-(4-fluoiobeiizyI^ 
carboxamide; 

N^4-fluoiobenzyl>5,6-<^ 
20 carboxamide; 

N_(4_fl UO TObenzyl)-5 ,6-dihydroxy-2- { l-methyl-l-[methyl(pyri 
ylmethyl)amino]emyl }pyriimdine-4-cartK>xamide; 

25 2^1-(dimethylammoM 

(mertiylthio)benzyl]pyriiiri^ 

Nljtfl-diethyi-N~^^ 
dihydroxypyrimidta-2^ 

30 

2-[Hl,4-dioxa-8-azaspiio[^ 
dihydroxypyrimidme-4-caiboxamide; 

N-(4-fluorobeiizyl)-5,6^ 
35 .yl)c^urbonyl]amino}ethyI)pyrimi^ 
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N^4-fluorobenzyi)-5,6-<^ 
>i)etfayI]pyriinictine^4-<^rboxamide; 

5 N^4-fluorobenzyl)-5 3 6-<iiliydroxy~2-{ l-meth>i-l-[mediyl(pyridin-2- 
ylmethyl)amino]ethyl } pynmidine-4-<^iix>xamide; 

N-[H4-{[(4-fluorobenzyty 

methyiethyI]^mediylmoipholine-2-carboxainicle; 

10 

2-{l-[acetyl(methyI)a^ 
dihydroxypyriirudin©-4-caiboxam 

2-[Macetylamino)-l-meth^^ 
15 caiboxamide; 

2-{ l-[4-(dimethylamino^^ 
dihydroxypyrijmdtae-4^ 

20 N-(23-dimethoxyben^^ 
dihydroxypyrinudine-4^ 

2-[4-(dimethylanuno)t^^ 
dihydraxypyrimidine-4-carboxamide; . 

25 

N-(4-fluoroben2^1)-5,6^ 
yl)pyrimidine-4-K^it>oxaniide; 

2HC7-acetyl-7-azabi^ 
30 dihydroxypyrimidine-4-carboxainide; 

2^2-acetyl-2-a2^icyclo[2Xl]h^^ 
dihydrt)xypyriinidine-4^^rboxainide^ 
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NK4-fluorobenzyl)-5,6^ 
yl)pyrimidme-4-<^rboxaniide; 

tert-butyl (2S/tR)-4Kbenzyloxy>^4-{[(^^ 
5 dihydn>xypyrimidin-2-yl)^^ 

2^(2S,4R)^4-(benzyloxy)pi^^ 
dihydroxypyrimidine-4-carboxam 

10 2-[(2S,4R>4-<benzyioxy)-l-iiiethylpipOT 
dihydroxypyrimidiTie-4-carboxaiiiide; 

N-(4-fluon)benzyl)-5/>-dih^^ 
>i]pyriiiudine-4^arboxamide; 

15 

2-[l-aretyl-4-<beozyIoxy)pipe^ 
dihydroxypyrimidine-4-caitK)xamide; 

2-(l--ethyl^me^ylpipe3nazin-2^ 
20 carboxamide; 

N<4-fluorobenzyI)-5,6-dih^^ 
yl]pyrii¥iidine-4-c£gboxamide; 

25 tert-butyl 3-(4-{ [(4-fluon>boizyl)amino]caibonyl } -5,6-dihydroxypyriinidin-2- 
>i)tbiomoipholine>-4-<^rboxyiate; 

N<4-fluorobenzyl)-5,6Klihy^ 

30 ]NK4-fluoiobenzyl)-5,6^^ 
carboxamide; 

N~(4-fluoit)benzyl)-5,6-dihya 
yl]pyrimidine-4-carboxamide; 

35 
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2^4-acetyItMomojpho^ 
carboxamide; 

tert-butyl l-(4-{ [(4-fluorobenzyl)amino]caibonyl }-5,6-dihydroxypyriiiiidin-2-yl)-2- 
5 methoxyethylcaibamatB; 

2-(l<dimethylamino>2-methoxyeth>i]-NK4-fluon)ben^ 
4-carboxamide; 

10 2-[l-(acetyiammo>2-nK^ox)^ 
carboxamide; 

2^1-amncH2-methoxyethyl)-^ 
carboxamide; 

15 

N^4-fluoiX)ben2^1>5,6-dmydroxy-2-{2Hiiemoxy-l-[(pyri 
yloaubonyl)amino]ethyl }pyriniidme-4-carboxamide; 

NK4-fluorobenzyl)-241^ 
20 carboxamide; 

N^4-fluorobenzyl>5,6-dm 
carboxamide; 

25 2-{ l-[acetyl(methyl)aniino]«2-memoxyemyl }-Nt(4-^ 
djhydroxypyrimidine-4-caiboxamide; 

NH(4-fluoroben2^1)-5,6-^ 

ylcaibonyl)amino]emyl }pyiimidme-4-<^rboxamide; 

30 

N-(4-fluorobeiizyl>5,6^ 
yl]pyrimidme-4K^ri>oxaniide; 

N^4-fluorobei^l)-5,6^ 
35 .carboxamide; 
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N-(4-fluorobenzyl^ 3-thiazoUdin^yl]pyrimidine- 
4-carboxamide; 

5 2^3-acetyI-13^azolidin-2-yl>N<4-fluon)benzy 
caiboxamide; 

N<4-fluoioben2^)-5,6-^ 
caiboxamide; 

10 

N-(4-fluorobeaizyI)-5,6-dih^ 
caiboxamide; 

2^2,4-<limethyl-l-(pyrazin-2-y^^ 
15 dihydroxypyrimidine-4-cai±K)xamide; 

2-(l-acetyl-2,4-dimethylpiper^^ 
4-carboxamide; 

20 tert-butyl l<4-{[(4-fluorobei^l)am^^ 
methoxy- l-methylethylcatbamate; 

2-(l-amino-2-methoxy-lHDaethyIeth^^ 
4-carboxamide; 

25 

2^[lKacetyIamino)-2-methoxy-l-ir^^ 
ttihydroxypyrimidin&4-caiboxam 

2-[l^dimethylamino)-2-ineth^^ 
30 ctihydroxypyrimidine-4-carboxamide; 

N^4-fluoroben2^I)-5 > 6Kiihydroxy-2-[2-methoxy- 1-meth 
(methylamino)ethyl]pyrimic^ 
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N-(4-fluorobeiizyl)-5,6-cK^ 

y!carixmyI)amiiio]ethyi }pyiimidine^cait>oxamide; 

2<1 ,2Kiimethylpiperidin-2-yl)-i^ 
5 carboxamide; 

2~{ 1 4acetyl(methyl)ammo]-2-methoxy- 1 -methylethyi }-N-(4-fluorobenzyl)-5,6- 
dihydroxypyri mi di ne-4-caiboxamide; 

10 N<4-fluorobenzyi)-5,6^ 

yic^rbopyl)amiiio]etfayi }pyrimi dine-4-carboxamide; 

2~{ l-[(cyclohexylmethyI)(methyl)amm }-N-<4- 
fluorobenzyl)-5,6-<iihydioxypyrimidin 

15 

2-{l-[(cyclohexyimelhyl)ainin^^ 
dihydroxypyriirudine-4K^it)Oxaiiiide; 

2-{ l-[(cyclohexylmethyl)ainino]-2-methoxy-l-methylethyl }-N-(4-fluorobenzyl)-5,6- 
20 dihydn>xypyrimidine-4-K^ttboxaiiiide; 

2-(4-acetyl-l,2Klimethylpir^^ 
4-carboxamide; 

25 2-(l-acetyi-2-methylpiperidin^ 
carboxamide; 

N^4-fluorobenzyl)-5,6^ 
yl]pyrimidine-4-cariK>xamide; 

30 

N^23-dimethoxybenzyl)-2^1^-dimethylpipOT 
carboxamide; 

N^4-fluorobenzyl)-5,6Hiihyd 
35 yI]pyrirrudine-4-<^ttt>oxamide; 
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2-{l-[(2/J-dimethyl-l^ 
fluorobenzyl)-5,6-dihydroxypyriim 

5 2^(2S)-l-acetyl-2-inelh^pycroKdin^ 
dihy^xypyHTTiidjne^4^rhoxamide; 

and pharmaceutically acceptable salts thereof. 
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